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(54) MAGNETIC TONER AND IIVIAGE FORMING METHOD 

(57)Abstract: 

PURPOSE: To provide a magnetic toner excellent in environmental stability and dot reproducing 
property, fixing property and offset resistance and capable of forming toner image having high 
image density even in the case of preservation for a long time. 

CONSTITUTION: The magnetic toner has <13.5^m weight average particle size and <50wt% 
particles of >1 2.7nm particle size. The magnetic toner contains such iron oxide containing 0 5- 
4wt^^ silicon element based on the iron element. The amt. (B) of silicon element present to 
ZOwt.% of iron element dissolution of magnetic iron oxide and the amt. (A) of silicon element in 
the magnetic iron oxide satisfy B/A x 100=44-84%. and amt. (C) of silicon element on the 
surface of iron oxide satisfies C/A x 100=10-55%. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In magnetic toner contained at least, binding resin and a magnetic oxide of iron this 
magnetic toner. In particle size distribution of this magnetic toner, a weight average particle size 
is 13.5 micrometers or less, and content of a magnetic toner particle with a particle diameter of 
not less than 12.7 micrometers is 50 or less % of the weight, and this magnetic oxide of iron, The 
content B of a silicon element in which content of a silicon element of this magnetic oxide of 
iron is 0.5 to 4 % of the weight on the basis of an iron element, and an iron element dissolving 
rate of this magnetic oxide of iron exists by 20 % of the weight, a ratio (B/A) with all the content 
A of a silicon element of this magnetic oxide of iron — xlOO being 44 to 84%, and, a ratio (C/A) 
of the content C of a silicon element and this content A which exist in the surface of this 
magnetic oxide of iron — magnetic toner, wherein xlOO is 10 to 55% and this binding resin is a 
mixture of a vinyl system polymer and polyester resin. 

[Claim 2]In magnetic toner contained at least, binding resin and a magnetic oxide of iron this 
magnetic toner. In particle size distribution of this magnetic toner, a weight average particle size 
is 13.5 micrometers or less, and content of a magnetic toner particle with a particle diameter of 
not less than 1 2.7 micrometers is 50 or less % of the weight, and this magnetic oxide of iron. The 
content B of a silicon element in which content of a silicon element of this magnetic oxide of 
iron is 0.5 to 4 % of the weight on the basis of an iron element, and an iron element dissolving 
rate of this magnetic oxide of iron exists by 20 % of the weight, a ratio (B/A) with all the content 
A of a silicon element of this magnetic oxide of iron — xlOO being 44 to 84%. and, a ratio (C/A) 
of the content C of a silicon element and this content A which exist in the surface of this 
magnetic oxide of iron — magnetic toner which xlOO is 10 to 55%, and is characterized by the 
surface of a magnetic oxide of iron being processed by silicone oil or silicone varnish. 
[Claim 3] Magnetic toner which contains binding resin and a magnetic oxide of iron at least, 
comprising: 

In [ a weight average particle size of this magnetic toner is 13.5 micrometers or less, and ] 
particle size distribution of this magnetic toner, Content B of a silicon element in which content 
of a magnetic toner particle with a particle diameter of not less than 12.7 micrometers is 50 or 
less % of the weight, content of a silicon element of this magnetic oxide of iron of this magnetic 
oxide of iron is 0.5 to 4 % of the weight on the basis of an iron element, and an iron element 
dissolving rate of this magnetic oxide of iron exists by 20 % of the weight. 

a ratio (B/A) with all the content A of a silicon element of this magnetic oxide of iron — xlOO 
being 44 to 84%, and, a ratio (C/A) of the content C of a silicon element and this content A 
which exist in the surface of this magnetic oxide of iron — xlOO being 10 to 55%, and this binding 
resin. It is a copolymer obtained from a styrene system monomer and an acrylic system 
monomer at least. It has the acid value of 1-70 in THF insoluble matter and extractives, and 
molecular weight distribution of THF extractives has at least one peak in 2,000 or more 
molecular weights thru/or less than 15,000 in a GPC chart, and they are at least one peak or a 
shoulder to the molecular weights 15.000-100,000. 

[Claim 4]The magnetic toner according to claim 3, wherein an acrylic system monomer in THF 
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insoluble matter is two or more sorts. 

[Claim 5]The magnetic toner according to claim 3 or 4 which a weight average particle size of 
magnetic toner is 3.5-9 micrometers, and is characterized by content of a magnetic toner 
particle with a particle diameter of not less than 12.7 micrometers being 10 or less % of the 
weight in particle size distribution of this magnetic toner. 

[Claim 6]In an image formation method which has the process of revolving speed of an outer 
diameter of an electrostatic charge image supporter which holds an electrostatic charge image 
on the surface being not less than 35 mm/sec, developing an electrostatic charge image on an 
electrostatic charge image supporter with a developer, and carrying out electrostatic image 
transfer of the developed image to a transfer material further. Magnetic toner in which this 
electrostatic charge image supporter and a transfer means are contacted with 10 or more g/cm 
of linear pressures, and this developer contains binding resin and a magnetic oxide of iron at 
least. 

A non-subtlety granular material or hydrophobic inorganic matter pulverized coal. 
Are the image formation method provided with the above, and content of a magnetic toner 
particle with a particle diameter of not less than 12.7 micrometers is 50 or less % of the weight, 
and this magnetic oxide of iron. The content B of a silicon element in which content of a silicon 
element of this magnetic oxide of iron is 0.5 to 4 % of the weight on the basis of an iron element, 
and an iron element dissolving rate of this magnetic oxide of iron exists by 20 % of the weight, a 
ratio (B/A) with all the content A of a silicon element of this magnetic oxide of iron — a ratio 
(C/A) of the content C of a silicon element and this content A which x100 is 44 to 84%, and 
exist in the surface of this magnetic oxide of iron — it is characterized by xlOO being 10 to 55%. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the magnetic toner and the image formation 
method for developing electro photography and the electrostatic charge latent image in the 
image formation method like electrostatic recording. 
[0002] 

[Description of the Prior Art]The method of developing using the magnetic toner which has 
conductivity electrically on U.S. Pat. No. 3,909,258 specifications is proposed. This supports 
conductive magnetic toner on the cylindrical conductive sleeve which has magnetism inside, 
makes this contact an electrostatic image and develops it. Under the present circumstances, in a 
developing section, a track is formed of particle toner between a record body surface and a 
sleeve surface, and an electric charge is led to particle toner from a sleeve through this track, 
and particle toner adheres to a picture part according to the Coulomb's force between the 
picture parts of an electrostatic image, and negatives are developed. Although the developing 
method using this conductive magnetic toner is an outstanding method which avoided the 
problem related to the conventional two-ingredient developing method, since an opposite side 
toner is conductivity, it has the problem that it is difficult to transfer the developed picture from 
a recording body electrostatically to final support members, such as a regular paper. 
[0003]Developing methods using the magnetic toner of the high resistance which can be 
transferred electrostatically include the developing method using the charge polarization of 
particle toner. However, the method of starting has problems — the concentration of the 
developed image with slow developing velocity is not fully obtained in essence — and is difficult 
practically. 

[0004]As other developing methods using the insulating magnetic toner of high resistance, 
frictional electrification of the particle toner is carried out by friction between particle toner, 
friction of particle toner, a sleeve, etc., etc., and the method of contacting an electrostatic image 
attachment component and developing this is known. However, the Coulomb's force between 
sleeves becomes strong and the particle toner charged [ which becomes these methods have 
little contact frequency of particle toner and a friction member, and insufficient / methods / 
frictional electrification / easily ] has a problem of being easy to condense on a sleeve. 
It was difficult practically. 

[0005] However, in JP,55-18656.A etc.. the new jumping developing method which removed the 
above-mentioned problem was proposed. This applies magnetic toner very thinly on a sleeve, 
carries out frictional electrification of this, subsequently to an electrostatic image, approaches 
extremely and develops this. Increase of the opportunity for a sleeve and a toner to contact 
when this method applies magnetic toner very thinly on a sleeve, and sufficient frictional 
electrification were made possible. The picture outstanding by making the condensation between 
particle toner fully rub against a sleeve with profit etc. is acquired by supporting magnetic toner 
by magnetism and moving a magnet and a toner relatively. 

[0006] However, there are unstable factors in connection with the insulating toner to be used in 
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the developing method using the improved above-mentioned insulating toner. As for it, into the 
insulating toner, mixture dispersion of a considerable quantity of impalpable powder-like magnetic 
bodies is carried out. 

Since these some magnetic bodies are exposed on the surface of particle toner, the kind of 
magnetic body influences the mobility of magnetic toner, and frictional electrification nature, and 
causes as a result change or degradation of the various characteristics required of magnetic 
toner, such as the developing characteristic of magnetic toner, and endurance. 

[0007]In the jumping developing method using the magnetic toner which contains the 
conventional magnetic body if it says to details more. If the developing process (for example, 
copy) of a repetition of a long period of time is continued, the mobility of the developer 
containing magnetic toner gets worse, and normal frictional electrification is not acquired, but 
electrification becomes uneven easily, and in low-humidity/temperature environment, it will be 
easy to generate fogging development and will be easy to become a big problem on a toner 
image. When the adhesion of binding resin and the magnetic electrifying characteristic which 
constitute the magnetic toner particle is weak, there is a tendency to be able to take a magnetic 
body from the magnetic toner surface, and to have adverse effects, such as toner image density 
lowering, according to a repeated developing process. 

[0008]When distribution of the magnetic body in the inside of a magnetic toner particle is 
uneven, the small magnetic toner particle of the particles contained mostly accumulates a 
magnetic body on a sleeve, and generating of the nonuniformity of the shade called an image 
concentration fall and a sleeve ghost may be seen. 

[0009]Although the proposal about the magnetic oxide of iron contained in magnetic toner is 
proposed conventionally, it has a point which should still be improved. 

[0010] For example, in JP,62-279352,A, the magnetic toner containing the magnetic oxide of iron 
containing a silicon element is proposed. Although this magnetic oxide of iron is making the 
silicon element exist in the inside of a magnetic oxide of iron intentionally, it has a point which 
should still be improved to the mobility of the magnetic toner containing this magnetic oxide of 
iron. 

[001 1]In JP,3-9045.B, it is adding a silicate and the proposal which controls the shape of a 
magnetic oxide of iron to a globular form is made. In order that the magnetic oxide of iron 
obtained by this method may use a silicate for control of particle shape, many silicon elements 
are distributed over the inside of a magnetic oxide of iron. The adhesion of binding resin and the 
magnetic oxide of iron which constitute magnetic toner becomes there is little abundance of the 
silicon element in the magnetic-oxide-of-iron surface, and a fluid improvement of magnetic toner 
and the smoothness of a magnetic oxide of iron are high, and insufficient easily. 
[0012]In JP.61-34070.A. during the oxidation reaction to a tri-iron tetraoxide. a HIDOROSHISO 
silicate solution is added and the manufacturing method of the tri-iron tetraoxide is proposed. 
Although the tri-iron tetraoxide by this method has a Si element near the surface, near the tri- 
iron tetraoxide surface, a Si element accomplishes a layer, and exists, and it has the problem 
that the surface is weak to the mechanical shock like friction. 

[0013]On the other hand, about fixing which is a final process for obtaining a print, the demand 
of low temperature fixation is increasing from a viewpoint of energy saving. The fixing method 
most general now is a sticking-by-pressure heating method with a heat roller. 
[0014]The sticking-by-pressure heating method by a heating roller is established by making the 
surface of the heat roller which formed the surface with the material which has a mold-release 
characteristic to a toner pass through the toner image surface of a sheet to be established, 
contacting under application of pressure. It is very good, and the thermal efficiency at the time 
of welding a toner image on a sheet to be established can be established promptly, and this 
method has it in a high-speed electro photography copying machine in order to contact under 
application of pressure of the surface of a heat roller and the toner image of a sheet to be 
established. [ dramatically effective ] However, in a described method, in order that a heat roller 
surface and a toner image may contact under application of pressure by a molten state, a part of 
toner image adheres and transfers on the fixing roller surface, this re-transfers to the following 
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sheet to be established, what is called an offset phenomenon is produced, and a sheet to be 
established may be soiled. Keeping a toner from adhering to a heat fusing roller surface is set to 
one of the indispensable conditions of a heat roller fusing method. 

[0015]The material which is the purpose which does not make a toner adhere to the fixing roller 
surface conventionally, and was excellent in the mold-release characteristic to the toner in the 
roller surface, for example, In order to form by silicone rubber, fluorine system resin, etc. and to 
prevent the prevention from offset, and fatigue of a roller surface on the surface further, 
covering a roller surface with the thin film of the good fluid of the mold-release characteristic 
like silicone oil is performed. However, this method has problems, like in that offset of a toner is 
prevented, although it is very effective, since the device for supplying the fluid for offset 
prevention is required, an anchorage device becomes complicated. So, the actual condition of 
the direction which prevents offset by supply of the fluid for offset prevention is that 
development of the high toner of the large offset-proof nature of a fixing temperature field is 
desired desirable rather. Then, since a mold-release characteristic is increased as a toner, the 
method of adding waxes which are enough fused at the time of heating, such as low molecular 
weight polyethylene and polypropylene, is also performed, but while it is effective in prevention 
from offset, the cohesiveness of a toner becomes unstable [ increase and an electrifying 
characteristic ]. and tends to cause a durable fall. Then, the device which adds improvement to 
binder resin as other methods is tried [ that it is various and ]. 

[0016]For example, how to raise the glass transition temperature (Tg) and the molecular weight 
of binder resin in a toner, and raise the melt viscoelasticity of a toner is also known. However, 
when the offset phenomenon has been improved, such a method becomes insufficient 
[ fixability ] and the problem that the fixability under the degree of low temperature demanded in 
the formation of high-speed development or energy saving, i.e.. low temperature fixability. is 
inferior produces it. 

[0017]Generally, in order to improve the low temperature fixability of a toner, it is required that 
Tg and the molecular weight of the binder resin which needs to reduce the viscosity of the toner 
at the time of melting, and needs to enlarge adhesion area with a fixing substrate, for this reason 
is used should be made low. 

[0018]If Tg of a binder is reduced, it will become easy to block a toner under an elevated 
temperature, and it will be concerned with preservation stability. 

[0019]In order that heat sources, such as a fixing assembly and electric equipment, may 
approach a cleaner and a development counter dramatically with the miniaturization of a copying 
machine in recent years or a laser beam printer especially, reservation of the blocking resistance 
at 50 ** is needed at worst. 

[0020]That is. it was dramatically difficult to satisfy simultaneously low temperature fixability, 
blocking resistance, and offset tightness. 

[0021] Although the toner using the resin which polymerized the vinyl system monomer under 
existence of reactant polyester resin in JP,56-1 16043,A although this problem is solved, and it 
was made to polymers-ize via crosslinking reaction, an addition reaction, and a graft-ized 
reaction in process of a polymerization is proposed, The function of mutual resin cannot fully be 
efficiently employed in respect of low temperature fixability and offset tightness. 
[0022]When it uses for one ingredient of magnetism developer, distribution of a magnetic oxide of 
iron becomes uneven easily, 

[0023]Although the toner using the resin which blended two kinds (not less than 80% of a 
gelation degree and less than 10% of a gelation degree) of vinyl system resin in which polyester 
resin differs from a gel content simply is proposed by JP.1-15063,B, Although this thing is good 
about low temperature fixability, when it uses for an one-ingredient magnetic developer, 
distribution of a magnetic oxide of iron becomes uneven easily. 

[0024]Thus, by the system which mixes polyester resin with a vinyl system polymer, and is used 
as binding resin, since the resin which has two kinds of different physical properties is used, as 
compared with the case where distribution of toner structure material, such as colorant to the 
inside of resin, uses resin of uniform composition, it is easy to become uneven. In the 
monocomponent toner especially used for jumping development, when distribution of a magnetic 
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body becomes uneven, there is a tendency for the dot reproducibility aggravation by spilling 
generating of fogging or a toner to be conspicuous, in the image output test over thousands of 
more sheets, density lowering is conspicuous, and it is not desirable practically. That is. when 
mixing polyester resin with a vinyl system polymer and using for one-ingredient magnetic toner, 
satisfying fixability, offset nature, and imaging quality simultaneously is not yet attained. 
[0025]Although the function of the image forming device using the electrophotographic 
technology like a copying machine and a laser beam printer is diversified and highly-minute-izing 
of a toner image and high definitionHzation are called for further in recent years. In order to 
reappear faithfully, without being crushed or disrupted until it results in a very detailed latent 
image, it is effective to diameter[ of a granule ]-ize particle toner as proposed by JP.l- 
1 12253.A. However, it is easy to produce a fall and above various evils of the efficiency of 
comminution by generating of weld of the toner composition to the grinder wall in a grinding 
process, etc., so that it is going to make the particle diameter of a toner small. 
[0026]Since it falls, the mobility of a toner can so raise mobility easily that toner particle 
diameter becomes small, if a lot of non-subtlety granular materials for fluid maintenance of a 
toner are added, but. It becomes the cause of damaging a photo conductor, and becomes easy to 
generate weld of the toner to a photo conductor, filming, etc., and toner scattering etc. get 
worse. 

[0027]Otherwise. although a lot of image formation methods which can be copied or printed out 
are wished for a short time with rationalization of rapid clerical work in recent years. In the 
comparatively quick image formation method of the revolving speed of the outer diameter of a 
latent-image-keeping object, there is also a problem which the inferior transfer called the 
"transfer middle omission" from which the picture outputted turns into a picture of only a 
contour part tends to produce. 
[0028] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the 
magnetic toner which solved the problem like 

[0029]The purpose of this invention has high image concentration, and there is in providing image 
reproducibility outstanding magnetic toner. 

[0030]The purpose of this invention is to provide the magnetic toner which there is no fogging 
also in prolonged use and has stable electrification performances. 

[0031]The purpose of this invention is to provide the good magnetic toner of fixability and 
offset-proof nature. 

[0032]The purpose of this invention is to provide magnetic toner with high image concentration 
also in the durability over the long period of time under a high-humidity environment. 
[0033]The purpose of this invention is established at a low temperature, and is excellent in 
offset-proof nature and blocking resistance, and there is in providing the magnetic toner which 
does not have an adverse effect on performance in the high temperature atmosphere in a small 
aircraft in particular. 

[0034]The purpose of this invention is to provide efficient producible magnetic toner, without 
excelling in the grindability in the grinding process at the time of toner production, and 
generating weld with a device wall. 

[0035]In the image formation method by application-of-pressure transfer like the contact 
transfer method, the purpose of this invention is not based on the conditions of a transfer 
material, but there is in providing the image formation method which has a transfer process from 
which a high-definition picture faithful to a latent image is acquired. 

[0036]The purpose of this invention is to provide the image formation method with which there 
are no phenomena, such as "extract during transfer", or this phenomenon is controlled. 
[0037]Even if various transfer materials, such as a thick transfer paper, are used for the purpose 
of this invention, there is in providing the image formation method which uses the toner which 
gives a quality picture without a transfer middle omission. 
[0038] 

[Means for Solving the Problem and its Function]In magnetic toner contained at least, this 
invention binding resin and a magnetic oxide of iron this magnetic toner. In particle size 
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distribution of this magnetic toner, a weight average particle size is 1 3.5 micrometers or less, and 
content of a magnetic toner particle with a particle diameter of not less than 12.7 micrometers is 
50 or less % of the weight, and this magnetic oxide of iron. The content B of a silicon element in 
which content of a silicon element of this magnetic oxide of iron is 0.5 to 4 % of the weight on 
the basis of an iron element, and an iron element dissolving rate of this magnetic oxide of iron 
exists by 20 % of the weight, a ratio (B/A) with all the content A of a silicon element of this 
magnetic oxide of iron — xlOO being 44 to 84%, and, a ratio (C/A) of the content C of a silicon 
element and this content A which exist in this magnetic-oxide-of-iron surface — x 100 is 10 to 
55%. and this binding resin is related with magnetic toner being a mixture of a vinyl system 
polymer and polyester resin. Below, "this invention 1" means this magnetic toner. 
[0039]This invention binding resin and a magnetic oxide of iron in magnetic toner contained at 
least this magnetic toner. In particle size distribution of this magnetic toner, a weight average 
particle size is 13.5 micrometers or less, and content of a magnetic toner particle with a particle 
diameter of not less than 12.7 micrometers is 50 or less % of the weight, and this magnetic oxide 
of iron. The content B of a silicon element in which content of a silicon element of this magnetic 
oxide of iron is 0.5 to 4 % of the weight on the basis of an iron element, and an iron element 
dissolving rate of this magnetic oxide of iron exists by 20 % of the weight, a ratio (B/A) with all 
the content A of a silicon element of this magnetic oxide of iron — x100 being 44 to 84%, and. a 
ratio (C/A) of the content C of a silicon element and this content A which exist in the surface of 
this magnetic oxide of iron — x100 is 10 to 55%, and it is related with magnetic toner, wherein 
the surface of a magnetic oxide of iron is processed by silicone oil or silicone varnish. Below, 
"this invention 2" means this magnetic toner. 

[0040]This invention binding resin and a magnetic oxide of iron in magnetic toner contained at 
least this magnetic toner. In particle size distribution of this magnetic toner, a weight average 
particle size is 13.5 micrometers or less, and content of a magnetic toner particle with a particle 
diameter of not less than 12.7 micrometers is 50 or less % of the weight, and this magnetic oxide 
of iron, The content B of a silicon element in which content of a silicon element of this magnetic 
oxide of iron is 0.5 to 4 % of the weight on the basis of an iron element, and an iron element 
dissolving rate of this magnetic oxide of iron exists by 20 % of the weight, a ratio (B/A) with all 
the content A of a silicon element of this magnetic oxide of iron — xlOO being 44 to 84%, and, a 
ratio (C/A) of the content G of a silicon element and this content A which exist in the surface of 
this magnetic oxide of iron — xlOO being 10 to 55%, and this binding resin, It is a copolymer 
obtained from a styrene system monomer and an acrylic system monomer at least, Have the 
acid value of 1-70 in THF insoluble matter and extractives, and molecular weight distribution of 
THF extractives has at least one peak in 2,000 or more molecular weights thru/or less than 
1 5,000 in a GPC chart, Are resin which has at least one peak or a shoulder in the molecular 
weights 15.000-100,000, and Tg of this toner 45-65 **, THF insoluble matter is related with 
magnetic toner characterized by being 20 or more weight sections to resinous principle 100 
weight section. Below, "this invention 3" means this magnetic toner. 

[0041] Revolving speed of an outer diameter of an electrostatic charge image supporter to which 
this invention holds an electrostatic charge image on the surface is not less than 35 mm/sec. In 
an image formation method which has a process which develops an electrostatic charge image 
on an electrostatic charge image supporter with a developer which has a toner, and carries out 
electrostatic image transfer to a transfer material further, This electrostatic charge image 
supporter and a transfer means are contacted with 10 or more g/cm of linear pressures, and this 
developer, Are magnetic toner which contains binding resin and a magnetic oxide of iron at least, 
and a non-subtlety granular material or hydrophobic inorganic matter pulverized coal a magnetic 
developer which it has, and this magnetic toner. In particle size distribution of this magnetic 
toner, a weight mean diameter is 13.5 micrometers or less, and content of a magnetic toner 
particle with a particle diameter of not less than 12.7 micrometers is 50 or less % of the weight, 
and this magnetic oxide of iron, The content B of a silicon element in which content of a silicon 
element of this magnetic oxide of iron is 0.5 to 4 % of the weight on the basis of an iron element, 
and an iron element dissolving rate of this magnetic oxide of iron exists by 20 % of the weight, a 
ratio (B/A) with all the content A of a silicon element of this magnetic oxide of iron — a ratio 
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(C/A) of the content C of a silicon element and this content A which xlOO is 44 to 84%, and 
exist in the surface of this magnetic oxide of iron — xlOO is related with an image formation 
method characterized by what is been 10 to 55%. Below, "this invention 4" means this image 
formation method. 

[0042]In magnetic toner of this invention, although a reason which the desired end can attain is 
not necessarily clear, it is presumed as follows. 

[0043]Namely. in [ in magnetic toner of this invention, a weight average particle size is 13.5 
micrometers or less (preferably 3.5-13.5 micrometers), and ] particle size distribution of 
magnetic toner. It is one of the features that content of a magnetic toner particle with a particle 
diameter of not less than 1 2.7 micrometers uses a specific magnetic oxide of iron containing a 
silicon element for magnetic toner which is 50 or less % of the weight. 

[0044]When a weight average particle size of magnetic toner exceeds 13.5 micrometers, Or in 
magnetic toner containing many comparatively coarse magnetic toner particles, when content of 
a magnetic toner particle with a particle diameter of not less than 12.7 micrometers exceeds 50 
% of the weight, even if it uses a magnetic oxide of iron generally used from before, electrification 
stabilization of magnetic toner is possible. 

[0045]Since the mobility of magnetic toner becomes low even if it uses a special magnetic oxide 
of iron of this invention and it becomes easy to generate problems, such as fogging by poor 
electrification, and dark degree when a weight average particle size of a magnetic toner 

particle is smaller than 3.5 micrometers, not less than 3.5 micrometers of a weight average 
particle size are preferred. 

[0046]That that is, a prominent effect is seen in magnetic toner of this invention as compared 
with conventional examples, such as an electrifying stability and fluid improvement. It is a case 
where a weight average particle size is 13.5 micrometers or less (preferably 3,5-13.5 
micrometers, more preferably 5.0-13.0 micrometers), and content of a magnetic toner particle 
with a particle diameter of not less than 12.7 micrometers is 50 or less (preferably 40% or less) % 
of the weight. 

[0047]It is one of the features that content of a silicon element of a magnetic oxide of iron 
furthermore used for magnetic toner by this invention is 0.5 to 4.0 % of the weight (preferably 0.8 
to 3.0 % of the weight, still more preferably 0.9 to 3.0 % of the weight) on the basis of an iron 
element. When there is less content of a silicon element than 0.5 % of the weight, An 
improvement effect (improvement of the mobility of especially magnetic toner) of magnetic 
TONAHE is weak, and when there is more content of a silicon element than 4.0 % of the weight, a 
silicic acid ingredient remains on the magnetic-oxide-of-iron surface more than needed, or tends 
to have an adverse effect on magnetic properties, and is not preferred. 

[0048]AII the content A of a silicon element which furthermore exists in a magnetic oxide of iron 
used for magnetic toner by this invention. Ratio B/AxlOO (%) with the content B of a silicon 
element in which an iron element dissolving rate of this magnetic oxide of iron exists by about 
20% is 44 to 84% (preferably 60 to 80%). It is one of the features that ratio C/Axof content [ of a 
silicon element ] C and content A which exist in particle surface of this magnetic oxide of iron 
100 (%) is 10 to 55% (preferably 25 to 40%). B/AxlOO (%) may exist in a center section of a 
magnetic oxide of iron so much [ when smaller than 44% / a silicon element more than needed ], 
and, in addition to manufacturing efficiency getting worse easily, magnetic properties may serve 
as an unstable magnetic oxide of iron. 

[0049]When B/AxlOO (%) exceeds 84%. many silicon elements exist in a layer part of a magnetic 
oxide of iron too much, a silicon element exists in the magnetic-oxide-of-iron surface so much 
in layers, the magnetic-oxide-of-iron surface becomes weak to a mechanical shock, and when it 
uses for magnetic toner, it is easy to generate many evils. 

[0050]On the other hand, C/AxlOO (%) in being smaller than 10%, In addition to there being few 
silicon elements on the surface of a magnetic oxide of iron, and good mobility not being easily 
obtained by a magnetic oxide of iron and magnetic toner, electrification quantity and a volume 
specific resistance value of a magnetic oxide of iron fall, and it is easy to spoil the electrifying 

stability of magnetic toner, and environmental stability. 

[0051]If C/AxlOO (%) increases more than 55%. when unevenness on the surface of a magnetic 
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oxide of iron will be conspicuous and magnetic toner will be manufactured, an uneven portion on 
the surface of a magnetic oxide of iron serves as a piece of **, and it distributes in magnetic 
toner, and it is easy to have an adverse effect on the magnetic toner characteristic. 
[0052]That is, in order to obtain the characteristic of good magnetic toner, it is preferred that 
distribution of a silicon element which exists in a magnetic oxide of iron increases continuously 
or gradually, and goes toward the surface from an inside as described above. 

[0053] Furthermore in this invention, electrification quantity of a magnetic oxide of iron is -25 

70microc/g (preferably -40 — 60microc/g), And it is preferred that volume specific resistance 

values of a magnetic oxide of iron are 1x10^ - 1x10^ omega-cm (preferably 5x10 ^ - 5x10 ^ 

omega-cm). 

[0054]If long term use of the magnetic toner is repeated and carried out when electrification 
quantity of a magnetic oxide of iron is less than -25microc/g, it will become impossible to be 
easy to have the electrification quantity which magnetic toner needs, and problems, such as a 
fall of image concentration and image fogging, will occur. On the other hand, when electrification 
quantity of a magnetic oxide of iron exceeds -70microc/g, electrification quantity of magnetic 
toner becomes high too much, and a fall of image concentration is easy to see in low 
temperature and damp environment. 

[0055] When a volume specific resistance value of a magnetic oxide of iron is smaller than 5x10 
omega-cm, it becomes difficult easily to hold electrification quantity which magnetic toner needs, 
and a fall of image concentration takes place easily. On the other hand, when a volume specific 

resistance value of a magnetic oxide of iron exceeds 1x10 ^ omega-cm, on the occasion of 
repeated use in low temperature and damp environment, electrification quantity becomes high 
more than needed easily, and a fall of image concentration is easy to see. 

[0056]It is preferred that the degree of condensation of a magnetic oxide of iron is furthermore 3 
to 40% (preferably 5 to 30%) in this invention. 

[0057]When the degree of condensation of a magnetic oxide of iron is smaller than 3%, it is 
difficult to be easy to generate blow off of magnetic toner called flashing at the time of magnetic 
toner manufacture, and to manufacture magnetic toner efficiently. 

[0058]On the other hand, when the degree of condensation exceeds 40%, fully distributing a 
magnetic oxide of iron to inside of magnetic toner tends to have an adverse effect on image 
concentration, fogging, etc. rather than it is easy. When the mobility of a magnetic oxide of iron is 
reflected in the mobility of magnetic toner and the degree of condensation uses a magnetic 
oxide of iron exceeding 40% in this invention, The mobility of magnetic toner is fully hard to be 
obtained, and it has an adverse effect on the electrostatic property of magnetic toner, and is in a 
tendency for generating of inferior transfers, such as a "middle omission", besides generating of 
fogging etc. to be seen. 

[0059]It is preferred that the smoothness D of a magnetic oxide of iron is 0.2-0.6 (preferably 
0.3-0.5) in this invention. 

[0060]If the smoothness D is smaller than 0.2, unevenness on the surface of a magnetic oxide of 
iron will be conspicuous, an uneven portion will serve as a piece of ** at the time of magnetic 
toner manufacture, and it will distribute in magnetic toner, and will be easy to have an adverse 
effect on a toner characteristic. 

[0061 ]0n the other hand, sufficient adhesion of binding resin and a magnetic oxide of iron by 
which the smoothness D is used for magnetic toner when larger than 0.6 is hard to be acquired, 
a magnetic oxide of iron on the surface of magnetic toner can be gradually taken in repeated 
use, and it is easy to have adverse effects, such as an image concentration fall. 
[0062]It is preferred that the degree of sphericity psi of a magnetic oxide of iron is 0.8 or more in 
this invention. 

[0063]In being smaller than 0.8, each particle of a magnetic oxide of iron serves as a form where 
it contacts in a field and a field, and the degree of sphericity psi in small magnetic-oxide-of-iron 
particles near particle diameter of 0.1-1.0 micrometer. Even if it carries out with mechanical 
shearing force, a magnetic-oxide-of-iron particle comrade cannot be pulled apart easily, 
therefore a magnetic oxide of iron of HE in magnetic toner may fully be unable to be distributed. 
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[0064]As for a magnetic oxide of iron used for this invention, it is preferred that mean particle 
diameter has preferably 0.1-0.3 micrometer 0.1-0.4-micrometer. 

[0065]It is one of the features to carry out hydrophobing processing of the surface of a magnetic 
oxide of iron used for magnetic toner with silicone oil or a silicone varnish by this invention 2 
furthermore. By carrying out hydrophobing processing of this magnetic oxide of iron that has 
silica near the surface, the moisture absorption-proof characteristic improves and image 
concentration under highly humid is stabilized more. 

[0066]As for a throughput of silicone oil or a silicone varnish, it is preferred that it is 0.05 to 5 % 
of the weight (preferably 0.08 to 3 % of the weight) to 100 % of the weight of magnetic oxides of 
iron. When sufficient hydrophobing processing cannot be performed when there are few 
throughputs than 0.05 % of the weight, but a throughput exceeds 5 % of the weight, a magnetic 
oxide of iron condenses and it becomes a use top problem. 

[0067]A measuring method of various-physical-properties data in this invention is explained in 
full detail below. 

(1) Although particle size distribution of a particle-size-distribution toner of a toner can be 
measured by various methods, carry out using a Coulter counter in this invention. 
[0068]Namely, as a measuring device, a Coulter counter TA-II type (made by a coal tar 
company) is used, Connecting an interface (product made from the department machine of a 
day) and CX-1 personal computer (made by Canon) which output number distribution and volume 
distribution, an electrolysis solution prepares a NaCI aqueous solution 1% using the 1st class 
sodium chloride. As a measuring method, 0.1-5 ml of surface-active agents (preferably 
alkylbenzene sulfonates) are added as a dispersing agent into said 100-150 ml of electrolytic 
water solutions, and 2-20 mg of test portions are added further. An electrolysis solution 
suspended in a sample performs distributed processing for about 1 to 3 minutes with an 
ultrasonic dispersion machine, and it computes volume distribution and number distribution of a 
2-40-micrometer particle by measuring volume of a toner, and the number with said Coulter 
counter TAII type, using a 1 00-micrometer aperture as an aperture. And it asks for the not less 
than 1 2.7-micrometer gravimetric analysis of a weight reference searched for from weight mean 
diameter D^ (let the median of each channel be a central value for every channel) of a weight 

reference searched for from volume distribution concerning this invention, and volume 
distribution. 

(2) In content this invention of a silicon element, the content C of a silicon element on the 
surface of a magnetic oxide of iron can be calculated by following methods. For example, it 
warms with a water bath so that about 3 I. of deionized water may be put into a 5-l. beaker and 
it may become 50-60 **. It adds into a 5-l. beaker with this deionized water, rinsing about 25 g 
of magnetic oxides of iron made into a slurry by about 400 ml of deionized water by about 300 ml 
of deionized water. 

[0069]Subsequently, keeping temperature at about 60 and keeping churning speed at about 
200 rpm, best sodium hydroxide shall be added and magnetic-oxide-of-iron concentration shall 
be about 5 g/l as about 1-N sodium hydroxide solution at this time. The dissolution of a silicon 
compound like silicic acid of a magnetic-oxide-of-iron particle surface is started. 20 ml is 
sampled 30 minutes after a dissolution start, it filters with a 0.1 micro membrane filter, and a 
filtrate is extracted. Plasma emission spectroscopy (ICP) performs a fixed quantity of a silicon 
element for a filtrate. 

[0070]The content C of a silicon element is equivalent to silicon element concentration (mg/l) of 
per a unit weight (5 g/l of magnetic oxides of iron) of a magnetic oxide of iron in sodium 
hydroxide solution. 

[0071]In this invention, content (based on an iron element) of a silicon element of a magnetic 
oxide of iron, a dissolution rate of an iron element, and the content A and B of a silicon element 
can be calculated by following methods. For example, it warms with a water bath so that about 3 
I. of deionized water may be put into a 5-|. beaker and it may become 45-50 **. It adds into a 5- 
L beaker with this deionized water, rinsing about 25 g of magnetic oxides of iron made into a 
slurry by about 400 ml of deionized water by about 300 ml of deionized water. 
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[0072]Subsequently. keeping temperature at about 50 ** and keeping churning speed at about 
200 rpm, best chloride is added and the dissolution is started. At this time, magnetic-oxide-of- 
iron concentration will be about 5 g/l, and a hydrochloric acid aqueous solution has become 
about 3 N. From a dissolution start, by the time it dissolves altogether and becomes transparent, 
about 20 ml will be sampled several times, and it filters with a 0.1 micro membrane filter, and a 
filtrate is extracted. Plasma emission spectroscopy (ICP) performs a fixed quantity of an iron 
element and a silicon element for a filtrate. 

[0073]By a following formula, an iron element dissolving rate for every sample is calculated. 

[0074] 
[Equation 1] 

The content and content of a silicon element for every sample are calculated by a following 

formula. 

[0075] 

[Equation 2] 

^^m7tm(D^'^m (%) = ^^-^^^^ . — — ^ ^ ° ^ 

All the content A of the silicon element of a magnetic oxide of iron is equivalent to the silicon 
element concentration (mg/l) of per the unit weight (5 g/l of magnetic oxides of iron) of the 
magnetic oxide of iron after dissolving altogether. 

[0076]The content B of a silicon element of a magnetic oxide of iron is equivalent to silicon 

element concentration (mg/l) of per a unit weight (5 g/l of magnetic oxides of iron) of a magnetic 

oxide of iron detected, when a dissolution rate of a magnetic oxide of iron is 20%. 

[0077] As a method of measuring the content A. B. and C. ** While measuring content and the 

content A and B of a silicon element by dividing into two. a sample of a magnetic oxide of iron. 

The content C of a method of measuring the content C separately and a sample of ** magnetic 

oxide of iron is measured, It ranks second using a sample after measurement, content 

B' (quantity which subtracted the content C from the content B), and content A' (quantity which 

subtracted the content C from the content A) are measured, and a method of computing the 

content A and B eventually, etc. are mentioned. 

(3) About 2 g of electrification quantity magnetic oxides of iron and about 1 98 g of career iron 
powder (TEFV200 - SOOmesh) of a magnetic oxide of iron (Japanese Iron powder) are ****(ed) 
into a 500-ml poly bottle. After shaking for 10 seconds by hand, it shakes for 20 minutes by V 
type BUNRENDA, and electrification quantity of a magnetic oxide of iron is measured using a 
blowing off granular material electrification quantity measuring device (Toshiba Chemical CORP.). 
At this time, stainless steel net producing of 400mesh is set to a FARA day gauge for 
measurement. 0.4 g of measurement ****** are ****(ed). and it computes from a value when 
blowing off is performed for 30 seconds. 

(4) Put 10 g of volume specific resistance value magnetic oxides of iron of a magnetic oxide of 
iron into a measuring cell, and mold with an oil hydraulic cylinder (** 600 kg/cm^). After releasing 
a pressure, a ohm-meter (product YEW MODELmade from YOKOGAWA electrical and electric 
equipment2506 A DIGITAL MALTIMETOR) is set, and a pressure of 150 kg/cm^ is again applied 
with an oil hydraulic cylinder. Measurement is started and measured value of 3 minutes after is 
read. Furthermore thickness of the amount of trials is measured and a volume specific 
resistance value is measured from a lower type. 

[0078] 
[Equation 3] 
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(5) A mixer grinds 10 g of condensation degree magnetic oxides of iron of a magnetic oxide of 
iron, and **** the thing which made the sieve of 200mesh pass 2g. From a top, in order of 
60mesh, lOOmesh, and 200mesh, put three steps of sieves on a powder tester (Hosokawa 
Micron), and they are set to him, 2 g of samples which ****(ed) are calmly put on a sieve, the 
weight of the magnetic oxide of iron which gave vibration with an amplitude of 1 mm for 65 
seconds, and remained on each sieve is measured, and the degree of condensation is computed 
according to a lower type. 
[0079] 
[Equation 4] 



(6 Ome s hMK*40M) 



>cl 0 0 



(1 0 Ome s hmm^om&x -|-) 

5 



X 1 0 0 



(2 0 Ome s hJS^^^OMx -i-) 
+ X 1 0 0 

(6) Ask for the smoothness D of a magnetic oxide of iron as follows in smoothness this invention 
of a magnetic oxide of iron. 

[0080] 
[Equation 5] 

(7) Yuasa Ionics make and amount measuring device of full automatic gas adsorption:auto SOBU 
1 is used for the BETBET specific surface area of a magnetic oxide of iron, it uses nitrogen for 
adsorption gas, and asks for it by a BET multipoint method. As pretreatment of a sample, 
deaeration of 1 hour is performed at 50 **. 

(8) Using the sample of the magnetic oxide of iron processed to the collodion membrane copper 
mesh with mean particle diameter and the surface area electron microscope (Hitachi H-700H) of 
the magnetic oxide of iron, with the applied voltage of 100 kV, take a photograph by 10,000 times 
and make it one 30,000 times the last magnification of this as one 3 times the baking 
magnification of this. By this, shape is observed, the maximum length (micrometer) of each 
particle is measured, 100 pieces are selected at random, and it is considered as mean particle 
diameter with the average. 

[0081]For calculation of surface area, it assumes that it is the globular form which made a 
diameter mean particle diameter of a magnetic oxide of iron, density of a magnetic oxide of iron 

is measured by a usual method, and a value of surface area is calculated. 

(9) Perform calculation of the degree of sphericity psi of a magnetic oxide of iron in degree-of- 
sphericity this invention of a magnetic oxide of iron as follows. 

[0082] 
[Equation 6] 



The degree of sphericity psi should select 100 magnetic-oxide-of-iron particle samples out of 
the photograph at random, should measure maximum length and minimum length, and, 



JP.06-194869,A [DETAILED DESCRIPTION] 



11/41 ^— V 



subsequently should average the calculated value. 

[0083]The maximum length of an oxidation magnetic body and minimum length follow the method 
of asking for mean particle diameter. 

[0084]As for 0.8 or more (0.9 or more [ 0.85 or more / Preferably / more preferably ]) magnetic 
oxides of iron, the degree of sphericity psi preferably used for this invention has the shape of 
approximation in a spherical shape without an angular end to the degree of sphericity psi of the 
cubic usual magnetic oxide of iron being less than [ of about 0.6-0.7 ] 0.8. 
[0085]Since it is inferior to the case where the dispersibility to binding resin is 0.8 or more 
though the silicon element is unevenly distributed in the magnetic-oxide-ofHron particle surface 
when the degree of sphericity psi is less than 0.8, the developing characteristic of the magnetic 
toner obtained falls easily, and there is a tendency which becomes dot reproducibility inferior 
magnetic toner easily. 

[0086]As for a magnetic oxide of iron used for magnetic toner of this invention, it is preferred to 
use 20 weight sections thru/or 200 weight sections to binding resin 100 weight section. It is 
good to use 30 to 1 50 weight section still more preferably. 

[0087]A magnetic oxide of iron used for magnetic toner of this invention may be processed by 
silane coupling agent, a titanium coupling agent, titanate, an aminosilane, etc. by a case. 
[0088]As for a magnetic oxide of iron used for this invention 2, it is indispensable to be 
processed with silicone oil or a silicone varnish, and as desirable silicone oil, A thing of about 30 
to 1,000 centistokes is used for viscosity at 25 **. For example, dimethyl silicone oil, methyl 
hydrogen silicone oil, methylphenyl silicone oil, alpha-methylstyrene modified silicone oil, 
KURORU phenyl silicone oil. fluoride modified silicone oil. etc. are preferred. 
[0089]A method of silicone oil processing is good also by a method of injecting silicone oil to 
silica which may mix a magnetic oxide of iron and silicone oil directly using mixers, such as a 
Henschel mixer, and serves as a base. Or after making a suitable solvent dissolve or distribute 
silicone oil, a magnetic oxide of iron of a base may be mixed, and a solvent may be removed and 
produced. 

[0090]The silicone varnish used for this invention 2 can use a publicly known substance. For 
example, although Shin-etsu silicone company make, KR-251, and KP-112 grade are mentioned, 
it is not limited to this. 

[0091] As the method of silicone varnish treated, the same known art as oil processing can be 
used. 

[0092]As binding resin of a toner concerning this inventions 2 and 4, Styrene, such as 
polystyrene and polyvinyl toluene, and a single polymer of the substitution product; A styrene 
propylene copolymer, A styrene vinyltoluene copolymer, a styrene vinylnaphthalene copolymer, A 
styrene methyl acrylate copolymer, a styrene ethyl acrylate copolymer, A styrene butyl acrylate 
copolymer, a styrene acrylic acid octyl copolymer. A styrene acrylic acid dimethylaminoethyl 
copolymer, a styrene methacrylate [ methyl ] copolymer, A styrene methacrylate [ ethyl ] 
copolymer, a styrene methacrylate [ butyl ] copolymer, A styrene dimethylaminoethyl 
methacrylate copolymer, a styrene vinylmethyl ether copolymer, A styrene vinylethyl ether 
copolymer, a styrene vinyl methyl ketone copolymer, A styrene butadiene copolymer, a styrene 
isoprene copolymer, a styrene maleic acid copolymer, Styrene system copolymers, such as a 
styrene ester maleate copolymer; Polymethylmethacrylate, polybutyl methacrylate, polyvinyl 
acetate, polyethylene, polypropylene, a polyvinyl butyral, silicon resin, They can use it, polyester 
resin, polyamide resin, an epoxy resin, polyacrylic resin, rosin, denaturation rosin, ten pel resin, 
phenol resin, aliphatic series or alicycle fellows hydrocarbon resin, aromatic system petroleum 
resin, paraffin wax, carnauba wax, etc. being able to be independent, or mixing them. In particular, 
a styrene system copolymer and polyester resin are preferred in respect of a developing 
characteristic, fixability, etc. 

[0093]A hydrocarbon system wax and an ethylene system olefin polymer may be used for a 
toner of this invention with binding resin as a fixing adjuvant. 

[0094]In what is applied here as an ethylene system olefin single polymer or an ethylene system 
define copolymer. Polyethylene, polypropylene, ethylene propylene rubber, an ethylene- 
vinylacetate copolymer, What there are an ionomer etc. which have an ethylene-ethyl acrylate 
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copolymer and a polyethylene skeleton, and contains more than 50 mo! % (preferably 60-mol % 
more than) for an olefin monomer in the above-mentioned copolymer is preferred. 
[0095]On the other hand, this inventions 1 and 3 have the feature also in binding resin. 
[0096]Binding resin concerning this invention 1 is a mixture of a vinyl system polymer and 
polyester resin. 

[0097]A glass transition point (Tg) of a vinyl system copolymer is 45-65 ** (preferably 50-65 
**). In molecular weight distribution of tetrahydrofuran (THF) extractives, it is desirable a field of 
the molecular weights 5,000-3,000,000 of a gel-permeation-chromatography (GPC) chart and to 
have a peak or a shoulder in 10,000-2,000,000 more preferably. 

[0098]A glass transition point (Tg) polyester resin 50-70 **, desirable — 55-65 ** and number 
average molecular weight Mn — 1,500-10,000 — 4,000-300.000, and that it is 6,000-200,000 
preferably have 2,000-8,500, and the preferably desirable weight average molecular weight Mw. 
As for the mixture ratio of a vinyl system polymer and polyester resin, it is desirable that it is 
9:1-2:8. 

[0099]Here, a peak of chromatogram by GPC of THF extractives or/and a molecular weight of a 
shoulder are measured on the following conditions. 

[0100]That is, a column is stabilized in a 40 ** heat chamber, in a column at this temperature, 
THF is passed at the rate of flow of 1 ml/m as a solvent, and about lOOmicrol pouring of the 
THF sample solution is carried out, and it is measured. In the determination of molecular weight 
of a sample, molecular weight distribution which a sample has was computed from a relation of 
an opposite numerical value of an analytical curve and a count number which were produced by 
several sorts of monodisperse polystyrene standard samples. As a standard polystyrene sample 
for analytical curve creation, for example A product made from Pressure Chemical Co. Or it is 
appropriate that Oriental soda industrial company make and a molecular weight by Showa Denko 

K.K. use a standard polystyrene sample of about at least ten points using what is 10 2 - 10 ^ 
grade. RI (refractive index) detector is used for a detector. 

[0101]In order to measure a molecular weight region of 10 2 - 3x10 as a column. Combination 
of shodex GPC KF-801 by Showa Denko K.K. with sufficient combining two or more commercial 
polystyrene gel columns, and 802, 803 and 804,805,806,800p, Combination of URUTO raster 

Choerodon azurio gell 500 A-THF made from Water, 10 ^A-THF, 10 "^A-THF. 10 ^A-THF, and 10 

A-THF or combination of A-Toluene series can be mentioned. 

[0102]In order to measure a molecular weight region of 10 ^ - 2x10 ^, combination of shodex 
GPCKF-801, and 802, 803 and 804.805,806.800p can be mentioned. 

[0103]The following is raised as comonomer for obtaining a vinyl system copolymer which is a 
part of constituent of binding resin of this invention 1 . 

[0104]For example, styrene, o-methylstyrene, m-methylstyrene, p-methylstyrene, p-methoxy 
styrene, p-phenylstyrene, p-KURORU styrene, 3,4-dichloro styrene, p-ethylstyrene, 2,4- 
dimethylstyrene. p-n-butylstyrene, p-tert-butylstyrene, p-n-hexylstyrene. p-n-octylstyrene, p- 
n-nonylstyrene, p-n-decylstyrene, Styrene and its derivatives, such as p-n-dodecylstyrene; 
Ethylene. Unsaturation polyenes, such as ethylene unsaturation monoolefins; butadiene, such as 
propylene, butylene, and isobutylene; VCM/PVC, Vinylic halide, such as a vinylidene chloride, 
vinyl bromide, and **-ized vinyl; Vinyl acetate. Vinyl ester, such as vinyl propionate and BENZOE 
acid vinyl; Methyl methacrylate. Ethyl methacrylate, methacrylic acid propyl, n-butyl 
methacrylate, Methacrylic acid isobutyl, n-octyl methacrylate, methacrylic acid dodecyl, 
methacrylic acid-2-ethylhexyl. stearyl methacrylate, methacrylic acid phenyl, dimethylaminoethyl 
methacrylate, alpha-methylene aliphatic-monocarboxylic-acid ester species, such as 
diethylaminoethyl methacrylate; Methyl acrylate. Ethyl acrylate, acrylic acid n-butyl, isobutyl 
acrylate, Acrylic acid propyl, acrylic acid n-octyl, acrylic acid dodecyl, 2-ethylhexyl acrylate, 
acrylic acid stearyl, acrylic acid 2-KURORU ethyl, Acrylic ester, such as acrylic acid phenyl; 
Vinylmethyl ether. Vinyl ether, such as vinylethyl ether and vinyl isobutyl ether; Vinyl methyl 
ketone, Vinyl ketone;N-vinylpyrrole, such as vinyl hexyl ketone and methyl isopropenyl ketone, 
N-vinyl compound; vinylnaphthalene, such as N-vinylcarbazole. N-vinylindole, and N-vinyl 
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pyrrolidone; Acrylonitrile, Acrylic acid or methacrylic acid derivatives, such as a methacrylonitrile 

and acrylamide; a vinyl system monomer is independent or is used or more by two. 

[0105]The presentation of polyester resin used by this invention 1 is as follows. 

[0106]As a divalent alcohol component, ethylene glycol, propylene glycol, 1 ,3~butanediol, 1,4- 

butanediol, 2.3-butanediol, A diethylene glycol, triethylene glycol, 1 ,5-pentanediol, 1,6-hexanediol, 

neopentyl glycol, 2-ethyl-1,3-hexandiol. hydrogenation bisphenol A, a bisphenol expressed with a 

(i) type, and its derivative; 

[0107] 

[Formula 1] 

H-40R ).-0^0>-C— <0>-O-( RO )yH (i) 

X—/ I 

CH3 

(It is ethylene or a propylene group, and x and y are zero or more integers, respectively, and the 
average value of x+y of the inside R of a formula is 0-10.) Diol shown by a (ii) formula again; 
[0108] 
[Formula 2] 

H - (OR') -O — O - (R'O) y-H (i) 

CII3 CHs 
^fp R' a - CHsCHa - XU - CHa - CH - XU - CH^ - C - 

CHa 

x', y' {±x Om±<Dm^X'^t:)^ Tb^o, x + ycD5pi^*i(iO~10-e*>5o 

^^^^^^ v^^l^^^^ ^J^^j^'^^^to^j^ tf^^^j^^^^fc 

[0109]As a divalent acid component, benzenedicarboxylic acid or anhydrides of those, such as 
phthalic acid, terephthalic acid, isophthalic acid, and phthalic anhydride. Lower alkyi ester; AlkyI 
dicarboxylic acid or anhydrides of those, such as succinic acid, adipic acid, sebacic acid, and 
azelaic acid, Lower alkyI ester; Alkenyl succinic acid or alkyI succinic acid, such as n-dodecenyl 
succinic acid and n-dodecylsuccinic acid, Dicarboxylic acid, such as unsaturated dicarboxylic 
acid, such as an anhydride of the acid, lower alkyI ester, fumaric acid, maleic acid, citraconic 
acid, and itaconic acid, or an anhydride of those, and lower alkyI ester, and a derivative of those 
are mentioned. 

[01 10]An alcohol component more than trivalent [ which is committed also as a bridge 
construction ingredient ] and an acid component more than trivalent can be used together. 
[01 1 1]As a polyhydric alcohol component more than trivalent [ in this invention 1 ], Sorbitol, 
1,2,3,6-hexane tetrol, 1, 4-sorbitan, Pentaerythritol, dipentaerythritol, tripentaerythritol. 1,2,4- 
butanetriol, 1 and 2, 5-pentanetriol, A polyhydric alcohol class more than trivalent [ of glycerol, 
isobutane triol, 2-methyl-1,2,4-butanetriol, trimethylolethane, trimethylolpropane, 1,3,5- 
trihydroxy benzene, etc. ] is mentioned. 

[01 12]As a polyvalent carboxylic acid component more than trivalent [ in this invention 1 ], 
Trimellitic acid, pyromellitic acid, 1,2,4-benzenetricarboxylic acid, 1,2,5-benzene tricarboxylic 
acid, 2,5,7-naphthalene tricarboxylic acid, 1,2,4-naphthalene tricarboxylic acid. 1.2.4-butane 
tricarboxylic acid, 1,2,5-hexane tricarboxylic acid, 1 ,3-dicarboxyl 2-methyl-2- 
methylenecarboxypropane, Tetra(methylenecarboxyl) methane. 1,2,7,8-octanetetracarboxylic 
acid, ene ball trimer acid and these anhydrides, lower alkyI ester; following formula [0113] 
[Formula 3] 
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HOOCCH - X - CHCOOH 

I I 
HOOCCHs CH^COOH 

Polyvalent carboxylic acid and the derivatives of those, such as these anhydrides, such as 
tetracarboxylic acid expressed with (the alkylene group or alkenylene group of the carbon 
numbers 5-30 in which X in a formula has one or more with a carbon numbers of three or more 
side chains), and lower alky! ester, are mentioned. 

[01 14]On the other hand, the THF insoluble matter of the binding resin used for the toner of this 
invention 3 is 20 or more (preferably 25 to 70 weight section) weight sections to binding resin 
100 weight section, In the molecular weight distribution of THF extractives, in GPC 
chromatogram. a molecular weight has at least one peak to 2,000 or more and less than (still 
more preferably 3,000-12.000) 15,000 field preferably. And a molecular weight has a peak or at 
least one shoulder to the field of 15,000-100,000 (still more preferably 20.000-70.000). 
[01 15]A gap with a peak which is in 2,000 or more molecular weights thru/or less than 15,000 
field still more preferably, a peak in a field of the molecular weights 15.000-100.000, or a 
shoulder is good for there to be a with a molecular weights of 10,000 or more difference often 
[ that there is a with a molecular weights of 5.000 or more difference ] and more preferably. 
[0116]Eyen if THF insoluble matter in a resin composition performs refining of THF insoluble 
matter like this invention 3 in 70 or more weight sections for the melting characteristic, a rise of 
fixing temperature is caused and, as for these reasons, distribution of an additive agent worsens. 
Cutting of a viaduct region ingredient takes place easily at the time of resin kneading, and it 
becomes a cause which interferes with a design of a toner. As for blocking resistance at 50 **, 
less than 20 weight sections are not [ that it is easy to produce offset in a low speed machine ] 
enough as THF insoluble matter. 

[01 17]A peak value does not have a molecular weight of a THF solvent soluble component in 
2,000 or more and less than 15,000 field, fixing temperature of a toner produced as a peak value 
is 15,000 or more rises, a fixing temperature region becomes narrow, grindability also gets worse, 
and decline in productive efficiency is caused. When a molecular weight of a peak value is less 
than 2.000, offset-proof nature may get remarkably bad, and a problem may produce a produced 
toner in blocking. If another peak or a molecular weight of a shoulder is not in 15.000-100,000 
and the value exceeds 100,000, the dispersibility of an additive agent will be bad, and fixing 
temperature will also rise remarkably, and also grindability will also get worse remarkably. It is 
because offset-proof nature may worsen and a toner which a molecular weight of this peak or a 
shoulder produced by less than 15.000 may produce a problem in blocking. 

[01 18]a low molecular weight polymer and the amount polymer of polymers — a weight ratio — 
5:95-70:30 — it is good to exist by 10:90-50:50 preferably. 

[0119]This is because offset-proof nature and blocking resistance are insufficient if grindability 
brings about evil of generating of coarse powder bad by less than five and a rate of a low 
molecular weight polymer exceeds 70. 

[0120]Tg of a toner of this invention 3 is in the range of 45-65 **. and it is preferred that a ratio 
of a total content (Ms) of a styrene system monomer in THF insoluble matter of binding resin to 
a total content (Ma) of an acrylic system monomer is 1.0<=(Ms/Ma) <2.5. In Ms/Ma<1.0. even if it 
increases quantity of THF insoluble matter, blocking resistance at 50 ** gets worse. Ms/Ma>=2.5 
is not enough as low temperature fixability. 1.0<(Ms/Ma) <2.0 is still more preferably good. 
[0121]furthermore — between ratios (Ms2/Ma2) of a total content (MS2) of a styrene system 

monomer in THF extractives, and a total content (Ma2) of an acrylic system monomer — 

(Ms/Ma)> (Ms2/Ma2) — it is preferred that it is related. (Ms/Ma)<= (Ms2/Ma2) of blocking 

resistance at 50 ** is insufficient even if it increases quantity of THF insoluble matter within the 
limits of the above (Ms/Ma). 

[0122]It is defined as THF insoluble matter with a value measured as follows here. 
[0123]Namely, only in the case of resin, a sample carries out weighing of a constant rate of resin 
(0.5-I.Og) (W^g). Put into an extraction thimble (Toyo Roshi N0.86R), and it applies to Soxhlet 
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extractor, After evaporating a soluble component which extracted for 6 hours, using 100-200 ml 
of THF(s) as a solvent, and was extracted with a solvent, vacuum drying is carried out at 100 ** 
for several hours, weighing of the amount of meltable resinous principles is carried out (W2g), and 

it calculates according to the following formulas. 
[0124] 

THF insoluble matter =(W^-W2)/W^x100 (%) 

When a sample is a toner, although a series of extract operation is the same as a case of resin, 
with nonmagnetic toner paints weight from sample toner weight. In magnetic toner, it is 
calculable according to a following formula from weight (Wgg) which put and subtracted paints, 

magnetic body weight, etc. from sample toner weight, and solvent soluble component weight 
(W^g) in a toner 

[0125] 

THF insoluble matter =(W3-W4)/W3x100 (%) 

After it makes it dissolve in THF and an evaporation-to-dryness thing of a solvent soluble 
component obtained by the above operation passes a sample processing filter, let it be a sample 
of GPC. 

[0126]In this invention 3, a peak of a chromatograph by GPC or/and a molecular weight of a 
shoulder are measured on the following conditions. 

[0127]That is, a column is stabilized in a 40 ** heat chamber, in a column at this temperature, 
THF is passed at the rate of flow of 1 ml/m as a solvent, and 50-200microl pouring of the THF 
sample solution of resin adjusted to 0.05 to 0.1% of the weight as sample concentration is carried 
out, and it is measured. In the determination of molecular weight of a sample, molecular weight 
distribution which a sample has was computed from a relation of an opposite numerical value of 
an analytical curve and a count number which were produced by several sorts of monodisperse 
polystyrene standard samples. As a standard polystyrene sample for analytical curve creation. 
For example, A molecular weight by pressure chemical company make or an Oriental soda 

industrial company 6x10 ^ 2.1x10 ^ 4x10 ^, 1.75x10 ^ 5,1x10 ^ 1.1x10 ^ 3.9x10 ^ It is 
appropriate to use a standard polystyrene sample of about at least ten points using a thing of 

8.6x10 ^, 2x10 ^, and 4.48x10 ^. RI (refractive index) detector is used for a detector. 

[0128]In order to measure accurately a molecular weight region of 10 3 - 2x10 ^ as a column. 
Combining more than one a commercial polystyrene gel column well. For example, mu made from 

Waters (Waters) - Combination of SUCHIRAGERU(styragel)500, 10 ^, 10 ^, and 10 ^, Shodex 

(Shodex)KF-80M by Showa Denko K.K., and combination of KF-802,803.804.805, Combination of 

combination of KA~802,803,804,805 or TSKgelGIOOOH made from Oriental soda. G2000H, 

G2500H. G3000H, G4000H, G5000H. G6000H. G7000H, and GMH is desirable. 

[0129]When binding resin of this invention 3 raises blocking resistance and offset-proof nature 

further as for having the acid value of 1-70 in THF insoluble matter and/or THF extractives, it is 

preferred. 

[0130]The following are mentioned as a polymerization nature monomer containing an acid 
radical which can be used for this invention 3. 

[0131]alpha like acrylic acid and methacrylic acid, beta-unsaturation carvone acids; Maleic acid, 
alpha like maleic acid butyl, maleic acid octyl, fumaric acid, and fumaric acid butyl, beta- 
unsaturated dicarboxylic acid, or half ester;n-butenylsuccinic acid of those, Alkenyl dicarboxylic 
acid or the half ester of those, such as n-octenylsuccinic acid, n-butenylsuccinic acid butyl, n- 
butenylmalonic acid, and n-butenyladipic acid, etc. are mentioned. The desirable dicarboxylic acid 
in which no hydrating is possible, and a derivative of those are good. 

[0132]in this case — a polymerization nature monomer amount which contains an acid radical to 
binding resin entire volume has one to 30 preferred weight section — as the acid value of the 
whole binding resin — 1-70 — 5-50 are still more preferably good. 

[01 33] Although stated in detail as a reason a half ester monomer of the above dicarboxylic acid 
is chosen later, it is because a suspension polymerization method is preferred as a 
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manufacturing method of resin. It is because it is not appropriate to use it in a form of an acid 
monomer with high solubility to suspension of a drainage system in this suspension 
polymerization and it is preferred to use in a form of ester with low solubility. A carboxylic acid 
system monomer in this invention 3 goes into neither of a styrene system monomer and an 
acrylic system monomer of the inside, but is excepted from calculation of a weight ratio of a 
styrene system monomer and an acrylic system monomer. 

[0134]As a styrene system monomer which makes binding resin of this invention 3, for example, 
styrene, o-methylstyrene, m-methylstyrene. p-methylstyrene, p-methoxy styrene, p- 
phenylstyrene, p-KURORU styrene, 3,4-dichloro styrene, p-ethylstyrene, 2,4-dimethylstyrene, p- 
n-butylstyrene. p-tert-butylstyrene. p-n-hexylstyrene, p-n-octylstyrene. There are styrene, 
such as p-n-nonylstyrene, p-n-decylstyrene, and p-n-dodecylstyrene. and a derivative of those. 
As an acrylic system monomer, methyl methacrylate. ethyl methacrylate, Methacrylic acid propyl, 
n-butyl methacrylate. methacrylic acid isobutyl. N-octyl methacrylate, methacrylic acid dodecyl. 
methacrylic acid-2-ethylhexyl, Stearyl methacrylate, methacrylic acid phenyl, dimethylaminoethyl 
methacrylate, alpha-methylene aliphatic-monocarboxylic-acid ester species, such as 
diethylaminoethyl methacrylate; Methyl acrylate, ethyl acrylate, acrylic acid n-butyl. isobutyl 
acrylate, acrylic acid propyl, acrylic acid n-octyl, acrylic acid dodecyl, Acrylic ester;, such as 2- 
ethylhexyl acrylate. acrylic acid stearyl. acrylic acid 2-KURORU ethyl, and acrylic acid phenyl, is 
used. 

[0135]Rather than the above-mentioned styrene system and an acrylic system monomer, in a 
small quantity Ethylene. Unsaturation polyenes, such as ethylene unsaturation monoolefins; 
butadiene, such as propylene, butylene, and isobutylene; VCM/PVC, Vinylic halide, such as a 
vinylidene chloride, vinyl bromide, and **-ized vinyl; Vinyl acetate. Vinyl ester, such as vinyl 
propionate and BENZOE acid vinyl; Vinylmethyl ether, Vinyl ether, such as vinylethyl ether and 
vinyl isobutyl ether; Vinyl methyl ketone. Vinyl ketone;N-vinylpyrrole. such as vinyl hexyl ketone 
and methyl isopropenyl ketone, N-vinyl compound; vinylnaphthalene, such as N-vinylcarbazole, 
N-vinylindoie, and N-vinyl pyrrolidone; monomers, such as acrylic acid, such as acrylonitrile. a 
methacrylonitrile, and acrylamide, or methacrylic acid derivative;, may be used together. 
[0136]Binder resin used for this invention 3 needs to be the polymer over which the bridge was 
constructed by a cross-linking monomer which is illustrated below, in order to attain the purpose 
of this invention. 

[0137]An aromatic divinyl compound, for example, divinylbenzene, divinylnaphthalene, etc.; The 
diacrylate compounds connected with an alkyi chain. For example, ethylene glycol diacrylate. 1,3- 
butylene-glycol diacrylate. 1 ,4-butanediol diacrylate, I. 5-pentanediol diacrylate, 1,6-hexanediol 
diacrylate, neopentyl glycol diacrylate, And a thing which replaced acrylate of the above 
compound with methacrylate; The diacrylate compounds connected with an alkyI chain including 
an ether bond. For example, diethylene glycol diacrylate, triethylene glycol diacrylate, 
Tetraethylene glycol diacrylate, polyethylene-glycol #400 diacrylate, Polyethylene-glycol #600 
diacrylate, dipropylene glycol diacrylate. And a thing which replaced acrylate of the above 
compound with methacrylate; The diacrylate compounds, for example, polyoxyethylene (2)-2,2- 
bis(4-hydroxyphenyl)propane diacrylate, connected with a chain including an aromatic group and 
an ether bond. What replaced polyoxyethylene (4)-2,2-bis(4-hydroxyphenyl)propane diacrylate 
and acrylate of the above compound with methacrylate; the polyester type diacrylate compounds 
(Nippon Kayaku) MANDA, for example, a trade name, are mentioned further, and as a cross 
linking agent of many organic functions, [ pentaerythritol doria ] Trimethylol triacrylate, 
trimethylolpropane triacrylate. What replaced tetramethylolmethane tetraacrylate. oligoester 
acrylate, and acrylate of the above compound with methacrylate; triaryl cyanurate and triallyl 
trimellitate; etc. are mentioned. 

[0138]As for these cross linking agents, it is preferred to use to 100 % of the weight of other 
monomer components about (about further 0.03 to 3 % of the weight) 0,01 to 5% of the weight. 
[0139]The diacrylate compounds connected with a chain including an aromatic divinyl compound 
(especially divinylbenzene), an aromatic group, and an ether bond to resin for toners among 
these cross-linking monomers as what is suitably used from a point of fixability and offset-proof 
nature are mentioned. 
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[0140]The synthesizing method of binder resin in connection with this invention 3 can control a 
weight ratio of a styrene system monomer in THF insoluble matter and extractives, and an 
acrylic system monomer by a method of compounding two or more sorts of polymers 
fundamentally. 

[0141]That is. THF insoluble matter is the method of dissolving few [ and ] low molecular weight 
polymers meltable to polymerization monomers in polymerization monomers, polymerizing a 
monomer, and obtaining a resin composition. In this case, a constituent which a polymer of the 
former and the latter is mixing uniformly is formed. 

[01 42] A low molecular weight polymer in a binder resin constituent used for this invention 3 can 
be obtained by the polymerizing methods usually used, such as a mass polymerization method 
and a solution polymerization method. 

[01 43] Although a polymer of low molecular weight can be obtained in a mass polymerization 
method by making it polymerize at an elevated temperature and bringing termination reaction 
speed forward, there is a problem of being hard to control a reaction. In that respect, for 
obtaining a low molecular weight body in a resin composition which can obtain a low molecular 
weight polymer easily on mild conditions by adjusting the amount of initiators, and reaction 
temperature by a solution polymerization method, using a difference of radical chain transfer by 
a solvent, and is used by this invention 3, it is desirable. 

[0144]As a solvent used by solution polymerization, xylene, toluene, a cumene, cellosolve 
acetate, isopropyl alcohol, benzene, etc. are used. In the case of a styrene monomer, xylene, 
toluene, or a cumene is preferred. It is suitably chosen by polymer which carries out 
polymerization generation. An initiator Di-tert butyl peroxide, tert-butylperoxy benzoate. Benzoyl 
peroxide, 2,2 -azobisisobutyronitrile, 2, and 2'-azobis (2, 4 dimethylvaleronitrile) etc. are used to 
monomer 100 weight section by concentration of 0.1 or more (preferably 0.4 to 15 weight 
section) weight sections. Although it changes as reaction temperature with a solvent and an 
initiator to be used, and polymerizing polymer, it is good to carry out at 70 ** - 180 **. It is 
preferred to carry out by monomer 30 weight section - 400 weight sections to solvent 100 
weight section in solution polymerization. 

[0145]This low molecular weight polymer has an emulsion polymerization method and a preferred 
suspension polymerization method as the polymerizing method for obtaining a gel component of a 
bridge construction region although it polymerizes again with a monomer which gives the amount 
polymer of polymers, until it becomes a solvent with an insoluble element. 

[0146]Among these, an emulsion polymerization method is the method of making water distribute 
an almost insoluble monomer (monomer) in aqueous phase as small particles with an emulsifier, 
and polymerizing using a water-soluble polymerization initiator. By this method, regulation of 
reaction fever is easy, since a phase (oil phase which consists of a polymer and a monomer) and 
aqueous phase to which a polymerization is performed are another, termination reaction speed is 
small, as a result, a rate of polymerization is large, and a high-polymer thing is obtained. Since a 
polymerization process's being comparatively easy and a polymerization product are microscopic 
particles, in manufacture of a toner, there is an advantageous point as a manufacturing method 
of binder resin for toners from reasons mixing with colorant and a charge controlling agent, and 
other additives is easy etc. 

[01 47] However, a formed polymer becomes impure easily for an added emulsifier, operation of 
curing salting etc. is required to take out a polymer, and suspension polymerization is convenient 
in order to avoid this inconvenience. 

[0148]On the other hand, while shape is ready in the shape of a pearl when a monomer having 
contained a low molecular weight polymer in which a suspension polymerization method became 
suspended state voice polymerizes with a cross linking agent, and a resin composition contains a 
bridge construction region ingredient from a low molecular weight polymer, where [ desirable ] 
even the amount polymer of polymers is mixed uniformly, it can be obtained. 

[0149]In suspension polymerization, it is good to carry out to drainage system solvent 100 weight 
section by 100 or less (preferably ten to 90 weight section) weight section of monomers. 
Although polyvinyl alcohol, a polyvinyl alcohol partial saponification thing, calcium phosphate, etc. 
are used and there is an adequate amount with a monomer amount to a drainage system solvent, 
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etc. as an usable dispersing agent, generally it is used by 0.05 to 1 weight section to drainage 
system solvent 100 weight section. Although 50-95 ** is suitable for polymerization temperature, 
it should choose suitably by an initiator to be used and polymer made into the purpose. Although 
it is possible to use if insoluble to water or refractory as an initiator kind, benzoyl peroxide, tert- 
butylperoxy hexanoate, etc. are used by 0,5 to 1 0 weight section to monomer 1 00 weight section, 
for example, 

[01 50] Although a method described above is a manufacturing method of binder resin used for 
this invention 3, a case where three sorts of resin which constitutes this binder resin is mixed in 
the time of melt kneading, etc. not using the above-mentioned polymerizing method is 
considered. At this time, distribution of each ingredient in binder resin becomes a problem. If it is 
within the limits of a predetermined compounding ratio, do not have big influence on molecular 
weight distribution of dispersibility or the whole binder resin, but. When a predetermined 
compounding ratio is changed so that quantity of THF insoluble matter of a vinyl system 
copolymer (B) may be increased for a reason on an offset-proof [ which increases quantity of a 
vinyl system copolymer (A) for improvement in grindability ] disposition or it may say that 
quantity of polyester resin is increased for improvement in fixable. it is easy to produce a 
maldistribution. 

[0151]As coloring material which can be added further, paints or a color like publicly known 
carbon black and a copper phthalocyanine, etc. can be conventionally used for magnetic toner 
concerning this invention. 

[01 52] Magnetic toner of this invention may contain a charge controlling agent if needed, and, in 
the case of a negative triboelectric charging toner, negative charge controlling agents, such as a 
metallic complex of a metallic complex of a monoazo color, salicylic acid, alkyi salicylic acid, 
dialkyi salicylic acid, or naphthoic acid, are used. 

[0153]In the case of a positive triboelectric charging toner, a positive charge control agent like a 
nigrosine series compound and organic quarternary ammonium salt is used. 

[0154]To magnetic toner of this invention, it is preferred that a non-subtlety granular material or 
hydrophobic inorganic matter pulverized coal is mixed. For example, it is preferred to add and 
use silica impalpable powder. 

[01 55] Although it is [ pulverized coal / which is used for this invention / silica ] usable in both 
what is called wet process silica manufactured from dry process silica, water glass, etc. which 
are called what is called a dry method or fumed silica generated by vapor-phase oxidation of a 
silicon halogenated compound. There are few silanol groups in the surface and an inside, and the 
dry process silica without manufacture residue is more preferred. 

[0156]Silica pulverized coal furthermore used for this invention has that preferred by which 
hydrophobing processing is carried out. In order to carry out hydrophobing processing, it is given 
by processing chemically with silica pulverized coal, a reaction, or an organic silicon compound 
that carries out physical adsorption. A method of processing with an organic silicon compound 
like silicone oil is mentioned after processing dry-process-silica pulverized coal generated by 
vapor-phase oxidation of a silicon halogenated compound by a siiane coupling agent as a 
desirable method, or at the same time it processes by a siiane coupling agent. 
[0157]As a siiane coupling agent used for hydrophobing processing. For example, 
hexamethyldisilazane, trimethylsilane. a trimethyl KURORU siiane, Trimethylethoxysilane, a 
dimethyl dichloro siiane, methyltrichlorosilan. An allyldimethyl KURORU siiane, an allylphenyl 
dichloro siiane, a benzyldimethyl KURORU siiane, Bromine methyldimethyl KURORUSHIRAN. 
alpha-KURORU ethyl trichlorosilan. beta-KURORU ethyl trichlorosilan. KURORUMEGHIRU 
dimethyl KURORUSHIRAN, Tori ORGANO Silang mercaptan, trimethylsilyl mercaptan, Tori 
ORGANO silylacrylate. vinyldimethyl acetoxysilane, A dimethylethoxy siiane. 
dimethyldimethoxysilane, diphenyl diethoxysilane, hexamethyl disiloxane, 1,3-divinyl tetramethyl 
disiloxane, and 1,3-diphenyl tetramethyl disiloxane are mentioned. 

[0158]Silicone oil is mentioned as an organic silicon compound. As desirable silicone oil, a thing 
of about 30 to 1,000 centistokes is used for viscosity at 25 **, For example, dimethyl silicone oil, 
methylphenyl silicone oil. alpha-methylstyrene modified silicone oil. KURORU phenyl silicone oil. 
fluoride modified silicone oil, etc. are preferred. 
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[0159]A method of silicone oil processing is good also by a method of injecting silicone oil to 
silica which may mix directly silica pulverized coal and silicone oil which were processed by a 
silane coupling agent using mixers, such as a Henschel mixer, and serves as a base. Or after 
making a suitable solvent dissolve or distribute silicone oil. silica pulverized coal of a base may 
be mixed, and a solvent may be removed and produced. 

[0160]In magnetic toner in this invention, external additives other than silica pulverized coal may 
be added if needed. 

[0161]For example, they are a resin particulate and inorganic particles which commit an 
electrification adjuvant, an electro-conductivity applying agent, a fluid grant agent, a caking 
inhibitor, a release agent at the time of hot calender roll fixing, lubricant, abrasive soap, etc. 
[0162]A non-subtlety granular material mixed with magnetic toner or hydrophobic inorganic 
matter pulverized coal is good to carry out 0.1-5 weight-section (preferably 0.1 to 3 weight 
section) use to magnetic toner 1 00 weight section. 

[0163]Magnetic toner for developing an electrostatic charge image concerning this invention to 
produce Magnetic powder and a vinyl system. Thermoplastics of a non-vinyl system, and if 
needed Paints or a color as colorant, After mixing a charge controlling agent, other additive 
agents, etc. enough with a mixer like a ball mill, a heating roller, Can use a heat kneading machine 
like a kneader and an extruder, paints or a color is made to be able to distribute or dissolve into 
[ milled and resin was made to dissolve mutually ] fusion and kneading, and magnetic toner which 
performs grinding after cooling solidification and a strict classification, and is applied to this 
invention can be obtained. 

[0164]A magnetic oxide of iron which has a silicon element concerning this invention is 
manufactured, for example by a following method. 

[0165]After adding a silicic acid compound of the specified quantity to a ferrous salt aqueous 
solution, alkali like sodium hydroxide more than the equivalent or the equivalent is added to a 
ferrous component, and solution containing ferrous hydroxide is prepared. Air is blown 
maintaining the pH of prepared solution or more to pH seven (preferably pH 8-10), ferrous 
hydroxide is oxidized, warming solution at not less than 70 **, and seed crystal used as a core of 
magnetic-oxide-of-iron particles is generated first. 

[0166]Next, solution which contains about 1 Eq of ferrous sulfate in liquid of slurry form 
containing seed crystal on the basis of an addition of alkali added before is added. Blowing air 
maintaining the pH of liquid to 6-10, a reaction of ferrous hydroxide is recommended, seed 
crystal is used as a core, and magnetic-oxide-of-iron particles are grown up. The pH of liquid 
shifts to the acidity side as oxidation reaction progresses, but it is more desirable not to make 
the pH of liquid into less than six. By adjusting the pH of liquid to a telophase of oxidation 
reaction, it is preferred on a surface and the surface of magnetic-oxide-of-iron particles to 
carry out the specified quantity maldistribution of the silicic acid compound. 
[0167]Silicic acid, such as sol-like silicic acid which produces a silicic acid compound used for 
addition in silicates, such as commercial sodium silicate, hydrolysis, etc., is illustrated. Unless it 
has an adverse effect on this invention, other additive agents, such as sulfuric acid aluminum and 
alumina, may be added. 

[0168]As ferrous salt, use of ferrous sulfate which generally carries out a byproduction to 
sulfuric acid method titanium production, and ferrous sulfate which carries out a byproduction in 
connection with surface washing of a steel plate is possible, and also ferric chloride etc. are 

possible. 

[0169]Iron concentration of 0.5-2 mol/l. is used from that a manufacturing method of a magnetic 
oxide of iron by a solution method generally prevents a rise of viscosity of reaction time, and 
solubility of ferrous sulfate. Concentration of ferrous sulfate has the tendency for a particle size 
of a product to become fine, so that it is generally thin. When reacting, it is easy to 
microatomize. so that reaction temperature is so low that there are many air contents. 
[0170]It is preferred to comprise a spherical particle formed on a curved surface where 
magnetic-oxide-of-iron particles which have a silicic acid ingredient do not mainly have a tabular 
plane by observation by a transmission electron microscope photograph with an above- 
mentioned manufacturing method, to generate a magnetic oxide of iron which hardly contains 
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octahedron particles, and to use the magnetic oxide of iron for a toner. 

[0171]An image forming device, a device unit, and a facsimile machine for using magnetic toner 
of this invention are explained. 

[01 72]One desirable example of an image forming device is explained referring to drawing 3 . 
[0173]The ORG photo conductor 3 surface is charged in negative polarity with the primary 
charging machine 1 1, and a digital latent image is formed by image scanning by the exposure 5 by 
a laser beam, Reversal development of this latent image is carried out by the one component 
system magnetic developer 13 which has magnetic toner of the developer 1 possessing the 
developing sleeve 6 which has included the elastic blade 9 and the magnet 15 of urethane rubber 
nature which were installed in a counter direction. In a developing section, mutual bias, pulse 
bias, and/or DC bias are impressed by the bias applying means 12 between a conductive base of 
the photoconductive drum 3, and the developing sleeve 6. The transfer paper P is conveyed, and 
if it comes to a transfer section, electrostatic image transfer of the developed image (toner 
image) on the photoconductive drum surface will be carried out on the transfer paper P by 
carrying out corona electrical charging from the back (the photoconductive drum side and an 
opposite side) of the transfer paper P by the electrostatic transfer means 4. Since a toner image 
on the transfer paper P is established by the heat pressing roller fixing assembly 7, fixing 
treatment of the transfer paper P separated from the photoconductive drum 3 is carried out 
[01 74]A one component system developer which remains to a photoconductive drum after a 
transfer process is removed by the cleaning machine 14 which has the cleaning blade 8. The 
photoconductive drum 3 after cleaning is discharged by the IRESU exposure 19, and a process of 
beginning from an electrifying process with the primary charging machine 1 1 is repeated again. 
[01 75]An electrostatic charge image supporter (photoconductive drum) has a photosensitive 
layer and a conductive base, and moves to an arrow direction. The developing sleeve 6 of a 
nonmagnetic cylinder which is toner support rotates so that it may progress in the electrostatic 
image supporter surface and the direction in a developing section. It is allotted to an inside of 
the developing sleeve 6 of a nonmagnetic cylinder so that the multi-electrode permanent magnet 
15 (magnet roll) which is a magnetic field generating means may not rotate. The one component 
system insulation developer 13 in the developer 1 is applied on a nonmagnetic cylinder side, and, 
as for a magnetic toner particle, a TORIBO electric charge of minus is given by friction with the 
surface of the developing sleeve 6, and a magnetic toner particle. By furthermore arranging the 
elastic doctor blade 9, thickness of a developer layer is regulated thinly (30 micrometers - 300 
micrometers) and uniformly, and a developer layer thinner than a gap of the photoconductive 
drum 3 in a developing section and the developing sleeve 6 is formed so that it may become 
non-contact. It is made for sleeve surface speed to turn into speed of an electrostatic image 
buildup area with speed near **** or it substantially by adjusting revolving speed of this sleeve 
6. 

[0176]In a developing section, AC bias or pulse bias may be impressed by the bias means 12 
between the sleeve 6 and the photoconductive drum 3. As for this AC bias, it is preferred that f 
is 200-4.000 Hz and Vpp(s) are 500-3,000V. 

[0177]A magnetic toner particle is transferred to the electrostatic image side when transferring 
a magnetic toner particle in a developing section by operation of electrostatic power of the 
surface of the photoconductive drum 3 and AC bias holding an electrostatic image, or pulse bias. 

[0178]Other examples of an image forming device of this invention are explained referring to 
drawing 4. 

[01 79] An image forming device shown in drawing 4 is different from an image forming device 
shown in drayying^^^S^^ a point which has regulated thickness of a magnetic developer on the 
developing sleeve 6 with the magnetic doctor blade 16. In drawing 4. a member of the same 
reference number as drawing 3 shows the same member. 

[0180]By approaching a cylindrical surface (50 micrometers - 500 micrometers of intervals), 
countering one magnetic pole position of a multi-electrode permanent magnet, and arranging iron 
doctor blades as the magnetic doctor blade 16, for example, Thickness of a developer layer is 
regulated thinly (30 micrometers - 300 micrometers) and uniformly, and a developer layer thinner 



JP.06-194869,A [DETAILED DESCRIPTION] 



21/41 ^— V 



than a gap of the electrostatic charge image support 1 in a developing section and the 
developing sleeve 2 is formed so that it may become non-contact. It is made for sleeve surface 
speed to turn into speed of an electrostatic image buildup area with speed near **** or it 
substantially by adjusting revolving speed of this developing sleeve 2. A permanent magnet may 
be used instead of iron as the magnetic doctor blade 6, and opposing magnetic poles may be 
formed. 

[0181]As an electrophotography device, it may combine with one, and may constitute by using 
two or more things as a device unit among components, such as electrostatic latent image 
support like an above-mentioned photoconductive drum, a developer, a cleaning means, and this 
unit may be constituted to a device main frame, enabling free attachment and detachment. For 
example, in support of at least one of an electrifying means, a developer, and the cleaning means, 
a unit may be formed in one with a photoconductive drum, and it may be considered as a single 
unit which can be freely detached and attached to a device main frame, and may have 
composition which can be detached and attached freely using guide mechanisms, such as a rail 
of a device main frame. At this time, it may constitute with an electrifying means and/or a 
developer in a way of the above-mentioned device unit. 

[0182]Drawing^^5^^^ one example of a device unit of this invention. In this example, an image 

forming device of an electrophotographying system provided with the image formation unit (what 
is called a cartridge) 18 which made one the developer 1, the drum-like latent image support 
(photo conductor drum) 3, the cleaner 14, and the primary charging machine 11 is illustrated. 
[0183]In this device, when the magnetic developer 13 of the developer 1 in this image formation 
unit 18 is lost, it is exchanged for a new cartridge. 

[0184]In this example, in order to form a predetermined electric field between the photo 
conductor drum 3 and the developing sleeve 6 and to carry out a developing process suitably at 
the time of development, using a one component system magnetic developer as the developer 
13, distance between the photoconductive drum 3 and the developing sleeve 6 is dramatically 
important for the developer 1 . In this example, it is considered as a 300-micrometer center, and 
it is measured and adjusted so that an error may be set to **30 micrometers. 
[0185]The developer container 2 for the developer 1 of this invention shown in drawing 5 t o 
accommodate the magnetic developer 13, The developing sleeve 6 which supports the magnetic 
developer 13 in the developer container 2 to a developing area which met the latent image 
support 3, and conveys it from the developer container 2, It is supported with the developing 
sleeve 6, and in order to regulate a magnetic developer conveyed to a developing area to 
prescribed thickness and to form a developer thin layer on this developing sleeve, it has the 
elastic blade 9. 

[0186]Said developing sleeve 6 can be made into arbitrary structures. Usually, it comprises the 
nonmagnetic developing sleeve 6 which built in the magnet 15. The developing sleeve 6 can also 
be used as a cylindrical solid of revolution so that it may be illustrated. It is also possible to 
consider it as belt shape which carries out circulation movement. As the construction material, it 
is usually preferred that aluminum and SUS are used. 

[0187]Said elastic blade 9 comprises an elastic plate formed with urethane rubber, silicone 
rubber, the rubber elastomer; phosphor bronze like NBR, the metal-elastic-bodies; polyethylene 
terephthalate like a stainless plate, and a resin elastic body like ********************. The 
elastic blade 9 is contacted by the developing sleeve 6 with elasticity which the member itself 
has, and is fixed to the developer container 2 by the braid support member 10 which comprises a 
rigid body like iron. As for the elastic blade 9, it is preferred to contact a counter direction to a 
hand of cut of the developing sleeve 6 by the linear pressure 5-80 g/cm. 

[0188]In using an image forming device of this invention as a printer of a facsimile, optical image 
exposure turns into exposure for printing received data. Drayying 6 shows an example in this case 
with a block diagram. 

[0189]The controller 61 1 controls the image reading part 610 and the printer 619. The whole 
controller 61 1 is controlled by CPU617. Read data from an image reading part is transmitted to a 
distant office through the sending circuit 613. Data which received from a distant office is sent 
to the printer 619 through the receiving circuit 612. Predetermined image data is memorized by 



JP,06-194869,A [DETAILED DESCRIPTION] 



22/41 



image memory. The printer controller 618 is controlling the printer 619. 614 is a telephone. 
[0190]CPU617 performs decoding processing of picture information and a picture (picture 
information from a remote terminal connected via a circuit) received from the circuit 615 is 
stored in the image memory 616 one by one. after getting over in the receiving circuit 612. And if 
at least 1-page picture is stored in the memory 61 6» image recording of the page will be 
performed. CPU617 sends out 1 page of picture information which read picture information of 
one page and was decrypted by the printer controller 618 from the memory 616. It controls the 
printer 619 in order to perform picture information record of the **-JI. if the printer controller 
618 is received [ CPU618 to 1 page of picture information ]. 
[0191]During record with the printer 619, CPU617 is receiving the next page. 
[0192]As mentioned above, reception and record of a picture are performed. 
[0193]It is preferred that they are 10 or more g/cm as a linear pressure as contact pressure of 
an electrostatic charge image supporter and a transfer means concerning this invention 4. About 
a linear pressure, it computes with a following formula. 

[0194](Linear pressure) [g/cm] = (total pressure applied to a transfer member) [g] / (length 
contacted) [cm] 

Inferior transfer according that revolving speed of an outer diameter of latent image support is 
[ contact pressure ] less than 10 g/cm in a not less than 35 mm/sec image formation method to 
conveyance Bure of a transfer member and a shortage of transfer current starts, and it is not 
desirable. They are 20 or more g/cm especially preferably. 

[0195]As a transfer device used for this invention 4, a transfer roller which is looked at by 
drayying 9, or a transfer belt which is looked at by drayying 10 is mentioned. Prayying 9 is a 
schematic diagram of an important section of this typical kind of image forming device, a device 
of a graphic display is perpendicularly extended in space, and the cylindrical image support 
(henceforth a photo conductor) 21 which rotates in the direction of arrow A, and the conductive 
transfer roller 22 which contacts this are allocated. 

[0196]A primary charging machine for electrifying the surface uniformly around the photo 
conductor 21, Light figures by which image modulation was carried out to this electrified surface, 
such as a laser beam and catoptric light from a manuscript, are projected. Although it is not 
necessary to say having allocated an exposure part which attenuates potential of the portion 
concerned and forms an electrostatic latent image, a development counter, and a member which 
needs after transfer for the cleaner and other image formation which removes residual toner 
which remains in the photo conductor surface, they are all omitted. 

[0197]The transfer roller 22 consists of the redding 22a and the conductive elastic layer 22b. 

and the conductive elastic layer 22b is built with an elastic body about volume resistance 10 ®, 

such as urethane, EPDM, etc. which distributed conducting materials, such as carbon, - 10 
omega-cm. Bias is impressed to the redding 22a by the constant voltage power supply 28. 
[0198] Drawing 10 applies this invention 4 to a transfer belt. The support drive of the transfer 
belt 29 is carried out with the electric conduction roller 30. Application of pressure to a transfer 
roller is usually performed by pressurizing an end shaft carrier of the redding 22a. 
[0199]The surface of this invention of a latent image carrier is especially effective to an image 
forming device which is an organic compound. 

[0200]When an adhesive property with binding resin contained in a toner when an organic 
compound forms a surface layer uses a homogeneous material at best especially, it is for a 
chemical combination to arise in a point of contact, and for transfer nature to fall. 
[0201 ]As surface material of a latent image carrier used for this invention, although silicone 
resin, a vinylidene chloride, ethylene-vinyl chloride, styrene acrylonitrile, styrene- 
methylmethacrylate, styrene, polyethylene terephthalate, polycarbonate, etc. are mentioned, It is 
not limited to this and other monomers or copolymerization between illustration resin, a blend, 
etc. can be used. 

[0202]Especially this invention has an effective diameter of the latent image support 21 to an 
image forming device of 50 mm or less. 

[0203]In the case of a byway drum, even if it uses the same linear pressure, since curvature is 
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large, it is for concentration of a pressure to take place easily in a contact part. A belt photo 
conductor is also considered that there is the same phenomenon, and is effective also to an 
image forming device with a curvature radius [ in a transfer section ] of 25 mm or less. 
[0204] Revolving speed of an outer diameter of latent image support is not less than 35 mm/sec, 
also in an image formation method using a contact transfer method, a magnetic developer used 
for this invention 4 which has the above-mentioned feature does not have inferior transfers, 
such as a "transfer middle omission", etc., and its image concentration is still higher and it gives 
a picture which was excellent in reproducibility. 

[0205]Even when further prolonged copy or print-out is continued, holding high definition without 

a "transfer middle omission", "fogging", etc. can be continued. 

[0206] 

[Example]Hereafter, an example explains this invention concretely. Number of copies or % 
indicated in the example shows weight section or weight %. 

[0207] First, the example of manufacture of the magnetic oxide of iron used for each example is 
shown. Among these, the examples 5-8 of manufacture are used in Examples 5^8 concerning 
this invention 2. 

[0208](Example 1 of manufacture) After adding sodium silicate so that the content of a silicon 
element may be 1.8% to an iron element into ferrous sulfate solution, an 1.0-1. 1-Eq caustic- 
alkali-of-sodium solution was mixed to iron ion, and the solution containing ferrous hydroxide 
was prepared. 

[0209] Maintaining the pH of solution to pH 7-10 (for example, pH 9), air was blown, it oxidized at 
80-90 **, and the slurry liquid which makes seed crystal generate was prepared. 
[0210]Subsequently, after adding ferrous sulfate solution so that it may become this slurry liquid 
with 0.9-1.2 Eq to the original amount of alkali (the sodium ingredient of sodium silicate, and the 
sodium ingredient of caustic alkali of sodium), It maintained to pH 6-10 (for example, pH 8) of 
slurry liquid, and oxidation reaction was recommended, blowing air. pH was adjusted to the 
telophase of oxidation reaction, and the silicic acid ingredient was made unevenly distributed in a 
magnetic-oxide-of-iron particle surface. Crack processing of the particles which wash, filter, dry 
with a conventional method and are subsequently condensing the generated magnetic-oxide-of- 
iron particles was carried out, and the magnetic oxide of iron which has the characteristic as 
shown in Table 2 was obtained. 

[0211]The data which measured the dissolved amount of the iron element and the silicon 

element every 10 minutes is shown in Table 1, and the relation of the dissolution rate of the iron 

element and silicon element of a magnetic oxide of iron is shown in drawing 1 . 

[0212]The content C of the silicon element of the silicon compound origin like the silicic acid 

eluted with the alkali which exists in the magnetic-oxide-of-iron particle surface C shown in 

drawing 2 in the magnetic oxide of iron obtained in the example 1 of manufacture is 1 7.9 mg/l. 

The content B of the silicon element of the silicon compound origin which exists in the 

magnetic-oxide-of-iron particle layer part B shown in drawing 2 was 38.8 mg/l. and the content 

A was 59.7 mg/l. 

[0213] 

[Table 1] 
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(Example 2 of manufacture) The magnetic oxide of iron which has the characteristic as shown in 
Table 2 like the example 1 of manufacture was obtained except having added sodium silicate so 
that it might become 2.9% about the content of the silicon element to an iron element in the 
example 1 of manufacture. 

[0214](Example 3 of manufacture) The magnetic oxide of iron which has the characteristic as 
shown in Table 2 like the example 1 of manufacture was obtained except having added sodium 
silicate so that it might become 0.9% about the content of the silicon element to an iron element 
in the example 1 of manufacture. 

[0215](Example 4 of manufacture) The magnetic oxide of iron which has the characteristic as 
shown in Table 2 like the example 1 of manufacture was obtained except having added sodium 
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silicate so that it might become 1.7% about the content of the silicon element to an iron element 
in the example 1 of manufacture. 

[0216](Example 1 of comparison manufacture) The magnetic oxide of iron which has the 
characteristic as shown in Table 2 like the example 1 of manufacture was obtained except not 
adding sodium silicate in the example 1 of manufacture. 

[021 7](Example 2 of comparison manufacture) The magnetic oxide of iron which has the 
characteristic as mixed the silicic acid pulverized coal of 1.5 copies with a Henschel mixer and 
shown in Table 2 was obtained to 100 copies of magnetic oxides of iron obtained by the example 
1 of comparison manufacture. 
[0218] 
[Table 2] 
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(The examples 5-8 of manufacture, and examples 3-4 of comparison manufacture) After diluting 

silicone oil with methyl alcohol and mixing gently with a Henschel mixer further to the magnetic 

oxide of iron of the characteristic shown in said table 2, the alcohol content was volatilized and 

the magnetic oxide of iron which performed hydrophobing processing shown in Table 3 was 

obtained. 

[0219] 

[Table 3] 
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Examples 1-4 are examples concerning this invention 1. 

[0220] Example 1 and styrene maleic acid n-butyl-divinylbenzene copolymer 60 copies (Tg58 **. 
peak 200,000) 

~ Bisphenol A, terephthalic acid, n-dodecenyl succinic acid 40 copies And polyester resin 
obtained from triethylene glycol (Tg56 **. Mn4,000, Mw35,000) 

- Magnetic oxide of iron of the example 1 of manufacture One copy of 100 copy and negative 
charge controlling agent (dialkyl-salicylic-acid system chromium complex), and low molecular 
weight polypropylene The three-copy above-mentioned mixture. Melt kneading was carried out 
by the biaxial extruder heated by 1 40 **, coarse grinding of the cooled kneaded material was 
carried out with the hammermill, the pulverizing powder obtained by pulverizing a coarse-grinding 
thing with a jet mill was classified with the fixed wall type pneumatic elutriation machine, and 
classification powder was generated. Classification removal of superfines and the coarse powder 
was simultaneously carried out strictly with the hyperfractionation classifier (elbow jet classifier 
by Nittetsu Mining Co.. Ltd.) which used the Coanda effect for the obtained classification 
powder, and the negative triboelectric charging magnetic toner of 6.8 micrometers (0.2% of 
content of a magnetic toner particle with a particle diameter of 12.7 micrometers) of weight 
average particle sizes (D4) was obtained. 

[0221] 1.2 copies of hydrophobic silica pulverized coal processed by silicone oil after carrying out 
hexamethyldisilazane treatment were mixed with 100 copies of this magnetic toner with the 
Henschel mixer, and the magnetic developer was prepared. 

[0222]It converted, as the device unit portion (toner cartridge) of commercial laser beam printer 
LBP-811 (made by Canon, Inc.) was shown in drawing 3. and the elastic blade made of urethane 
rubber was contacted by contact pressure 30 g/cm to the developing sleeve made from 
aluminum. 

[0223] Use the above-mentioned magnetic developer, set primary charging to 700V. and the 
electrostatic latent image for reversal development is formed on the OPC photoconductive drum 
3. A gap (300 micrometers) is set as the photoconductive drum 3 and non-contact for the 
developer layer on the developing sleeve 6 (magnet intension), Impressing AC bias (f= 1 ,800 Hz. 
Vpp=1 ,600V) and DC bias (Vj^^^—SOOV) to a developing sleeve. V^ was set to -170V. the 

electrostatic charge image was developed by reversal development, and the magnetic toner 
image was formed on the OPC photo conductor. The formed magnetic toner image was 
transferred to the regular paper with plus transfer potential, and the magnetic toner image was 
established through the heat pressing roller fixing assembly in the regular paper which has a 
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magnetic toner image. 

[0224]One by one, the image output test was done to 6000 sheets under ordinary temperature 
normal-relative-humidity environment (23.5 **. 60%RH). supplying a magnetic developer. The 
result of having done fogging computed from comparison with the image concentration measured 
with the Macbeth reflection density meter and the whiteness degree of the transfer paper after 
printing the whiteness degree and solid white of a transfer paper which were measured in 
RIFUREKU meter (made by Tokyo Denshoku Co.. Ltd.). and the image output test which seems 
to be shown in drawing 7, and having seen dot reproducibility is shown in Table 4. 
[0225]Similarly, the image output test was done under a high-humidity /temperature environment 
and low-humidity /temperature environment (32.5 **. 85%RH) (10 **, 15%RH). A result is shown 
in Table 4, 

[0226] Example 2 and styrene 2 ethylhexyl acrylate 20 copies n-butyl acrylate divinylbenzene 
copolymer (Tg65 **, peak 1 .900.000) 

- bisphenol A. terephthalic acid, and trimellitic acid — and — 80 copies Polyester resin obtained 
from triethylene glycol (Tg54 **, Mn2,100. Mw7,000) 

- Magnetic oxide of iron of the example 2 of manufacture 60 copy and negative charge 
controlling agent (monoazo color system chromium complex) 0.8 copy and low molecular weight 
polypropylene Melt kneading of the three-copy above-mentioned mixture is carried out by the 
biaxial extruder heated by 140 **. Coarse grinding of the cooled kneaded material was carried 
out with the hammermill, and this coarse-grinding thing was pulverized with the jet mill. 
Pneumatic elutriation of the obtained pulverizing powder was carried out, and the negative 
triboelectric charging magnetic toner of 1 1 micrometers (33% of content of a magnetic toner 
particle with a particle diameter of not less than 12.7 micrometers) of weight average particle 
sizes (D^) was obtained. 

[0227]0.6 copy of hydrophobic colloidal silica processed by dimethyl silicone oil was mixed with 
100 copies of obtained magnetic toner with the Henschel mixer, and the magnetic developer was 
prepared. 

[0228]This magnetic developer was supplied to the device unit (toner cartridge) of laser beam 
printer LBP-8II, and the image output test was done like Example 1. A result is shown in Table 4. 

[0229] Example 3 and styrene n-butyl acrylate copolymer 80 copies (Tg53 **. peak 8.000) 

- Bisphenol A. terephthalic acid, n-dodecenyl succinic acid 20 copies And polyester resin 
obtained from triethylene glycol (Tg62 **, Mn7,300. Mw220.000) 

- Magnetic oxide of iron of the example 3 of manufacture 1 20 copy and negative charge 
controlling agent (monoazo color system chromium complex) Two copy and low molecular weight 
polypropylene It is made to be the same as that of Example 1 using the three-copy above- 
mentioned material. The magnetic toner of 4 micrometers (0% of content of a magnetic toner 
particle with a particle diameter of not less than 12.7 micrometers) of weight average particle 
sizes (D^) was obtained. 

[0230] 1.6 copies of hydrophobic colloidal silica processed by silicone oil was mixed with 100 
copies of obtained magnetic toner with the Henschel mixer, and the magnetic developer was 
prepared. 

[0231]Several multi-sheet image output test was done like Example 1 using this magnetic 
developer. A result is shown in Table 4. 

[0232] Example 4 and styrene 2 ethylhexyl acrylate copolymer 60 copies (Tg63 **. peak 60.000) 

- Bisphenol A, terephthalic acid, n-dodecenyl succinic acid 40 copies It is obtained from 
trimellitic acid and triethylene glycol. Polyester resin (Tg56 **, Mn6,000, Mw60.000) 

- Magnetic oxide of iron of the example 4 of manufacture One copy of 90 copy and negative 
charge controlling agent (dialkyl-salicylic-acid system chromium complex), and low molecular 
weight polypropylene It is made to be the same as that of Example 1 using the three-copy 
above-mentioned material. The magnetic toner of 8.5 micrometers (4% of content of a magnetic 
toner particle with a particle diameter of not less than 12.7 micrometers) of weight average 
particle sizes (D J was obtained. 
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[0233]One copy of hydrophobic colloidal silica pulverized coal processed by silicone oil after 
processing by hexamethyldisilazane was mixed with 100 copies of obtained magnetic toner with 
the Henschel mixer, and the magnetic developer was prepared. 

[0234]This magnetic developer was supplied to the device unit (toner cartridge) of the modified 
machine which converted laser beam printer LBP-811 so that it might become a part for 16- 
sheet/by the image output of the length of A4 copy paper, and the image output test was done 
like Example 1 . A result is shown in Table 4. 

[0235]Except for using the magnetic oxide of iron of the example 1 of comparative example 1 
comparison manufacture, the magnetic toner of 7 micrometers (0.3% of content of a magnetic 
toner particle with a particle diameter of not less than 1 2.7 micrometers) of weight average 
particle sizes was obtained like Example 1. The image output test was done like Example 1 using 
the magnetic developer which prepared and prepared the magnetic developer like Example 1 
using the obtained magnetic toner. A result is shown in Table 4. 

[0236]Except for using the magnetic oxide of iron of the example 2 of comparative example 2 
comparison manufacture, the magnetic toner of 8.7 micrometers (5% of content of a magnetic 
toner particle with a particle diameter of not less than 12.7 micrometers) of weight average 
particle sizes was obtained like Example 4. The image output test was done like Example 4 using 
the magnetic developer which prepared and prepared the magnetic developer like Example 4 
using the obtained magnetic toner. A result is shown in Table 4. 
[0237] 
[Table 4] 
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(a) Fogging was computed with the following formula. 

[0238]If whiteness degree fogging of the whiteness degree-transfer paper of the transfer paper 
after a fogging (%) = solid white print is 1.5% or less, it is a good picture. 

(b) Dot reproducibility did the image output test using the 80x50-micrometer checkered pattern 
shown in drawing 7 , and the sharpness of a toner image and the toner to the nonimage area 
scattered, and it evaluated the existence of the deficit of a black part by the microscope. 

(c) Fixability neglects one evening of evaluators under low temperature environment (10 **). The 
fixing assembly of an evaluator and its inside switched on the power supply from the state which 
adapted itself to environment thoroughly, printed out the horizontal line pattern (the line width of 
200 micrometers, 200 micrometers of intervals) of 200-micrometer width immediately after the 
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weight rise, and used the printing image of the 1st sheet for fixable evaluation. Fixable evaluation 
rubbed the picture by lOOg of five round trip load in SHIRUBON paper, and evaluated peeling of 
the picture by the decreasing rate (%) of reflection density. 

(d) Offset-proof nature stopped the horizontal line pattern of 1 00-micrometer width for 30 
seconds after a 300-sheet continuous print using a new fixing pad, started the print again, and 
evaluated it by the grade of next soiling on the back of paper of the 1st sheet. 
[0239]A valuation basis is shown below. 

1) Dot reproducibility O — [ — 6-10 deficits/100 piece x / — / — The average concentration 
decreasing rate 0 - 5%** . / 1 1-20 deficits/100 piece xx — 21 pieces more than/100 deficit 2 
fixable O ] Two or less deficit / 100 piece O** — 3-5 deficits/100 piece ** ~ The average 
concentration decreasing rate 5 - 8%x — Not less than 10% of average concentration decreasing 
rate offset-proof [ 3 ] nature (after-pause soiling on the back of paper) 

O — [ — Although it is dirty, it is practical use good x. / — Dirt is conspicuous and they are 
practical use improper 4 blocking resistance (50 ** three days). ] O** which does not become 
dirty at all — Hardly understood ** 

O — [ — **x which will get loose if it pushes lightly, although an aggregate is seen / — x which 
an aggregate is seen and cannot get loose easily / — Examples 5-8 in which an aggregate is 
seen and does not get loose are examples concerning this invention 2. ] Change-less O** ** 
which will get loose if it falls lightly, although an aggregate is seen 

r0240l Example 5 and styrene 2-ethylhexyl acrylate 100 copies Maleic acid n-butyl half ester 
copolymer (the copolymerization weight ratio 7.5:1.5:1. Mw250,000) 

- Magnetic oxide of iron of the example 5 of manufacture One copy of 100 copy and negative 
charge controlling agent (dialkyl-salicylic-acid system chromium complex), and low molecular 
weight polypropylene The three-copy above-mentioned mixture. Melt kneading was carried out 
by the biaxial extruder heated by 140 **. coarse grinding of the cooled kneaded material was 
carried out with the hammermill. the pulverizing powder obtained by pulverizing a coarse-grinding 
thing with a jet mill was classified with the fixed wall type pneumatic elutriation machine, and 
classification powder was generated. Classification removal of superfines and the coarse powder 
was simultaneously carried out strictly with the hyperfractionation classifier which used the 
Coanda effect for the obtained classification powder, and the negative triboelectric charging 
magnetic toner of 6.7 micrometers (0.2% of content of a magnetic toner particle with a particle 
diameter of 12,7 micrometers) of weight average particle sizes (D^) was obtained. 

[0241] 1.2 copies of hydrophobic silica pulverized coal processed by silicone oil after carrying out 
hexamethyldisilazane treatment were mixed with 100 copies of this magnetic toner with the 
Henschel mixer, and the magnetic developer was prepared. 

[0242]The magnetic toner image was established in same electrification and developing condition 
using the image forming device shown in drawing 3 like Example 1. 

[0243] One by one. the intermittent image output test which outputs one A4 over several days at 
30 seconds under ordinary temperature normal-relative-humidity environment (23.5 **. 60%RH) 
was done, supplying a magnetic developer. The result of having seen fogging and dot 
reproducibility which were searched for like Example 1 is shown in Table 5. 

[0244]Similarly. the intermittent image output test which outputs one A4 over several days at 30 
seconds under a high-humidity /temperature environment and low-humidity/temperature 
environment (32.5 **. 90%RH) (10 **. 15%RH) was done. A result is shown in Table 5. 
r0245] Example 6 and styrene n-butyl acrylate copolymer 100 copies (the copolymerization 
weight ratio 8:2, Mw280.000) 

- Magnetic oxide of iron of the example 6 of manufacture 60 copy and negative charge 
controlling agent (monoazo color system chromium complex) 0.8 copy and low molecular weight 
polypropylene Melt kneading of the three-copy above-mentioned mixture is carried out by the 
biaxial extruder heated by 140 **. Coarse grinding of the cooled kneaded material was carried 
out with the hammermill. and this coarse-grinding thing was pulverized with the jet mill. 
Pneumatic elutriation of the obtained pulverizing powder was carried out, and the negative 
triboelectric charging magnetic toner of 1 1.1 micrometers (33% of content of a magnetic toner 
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particle with a particle diameter of not less than 1 2.7 micrometers) of weight average particle 
sizes (D^) was obtained. 

[0246]0.6 copy of hydrophobic colloidal silica processed by dimethyl silicone oil was mixed with 
100 copies of obtained magnetic toner with the Henschel mixer, and the magnetic developer was 
prepared. 

[0247]This magnetic developer was supplied to the device unit (toner cartridge) of laser beam 
printer LBP-811. and the image output test was done like Example 5. A result is shown in Table 5. 

[0248] Example 7 and styrene n-butyl acrylate 1 00 copies (the copolymerization weight ratio 8:2, 
MwSOO.OOO) 

- Magnetic oxide of iron of the example 7 of manufacture 1 20 copy and negative charge 
controlling agent (monoazo color system chromium complex) Two copy and low molecular weight 
polypropylene It is made to be the same as that of Example 5 using the three-copy above- 
mentioned material. The magnetic toner of 4.2 micrometers (0% of content of a magnetic toner 
particle with a particle diameter of not less than 12.7 micrometers) of weight average particle 
sizes (D^) was obtained. 

[0249]1.6 copies of hydrophobic colloidal silica processed by silicone oil was mixed with 100 
copies of obtained magnetic toner with the Henschel mixer, and the magnetic developer was 
prepared. 

[0250]Several multi-sheet image output test was done like Example 5 using this magnetic 
developer. A result is shown in Table 5. 

r0251] Example 8 and styrene n-ethylhexyl acrylate 100 copies Maleic acid n-butyl half ester 
copolymer (the copolymerization weight ratio 7.5:1.5:1. Mw250.000) 

- Magnetic oxide of iron of the example 8 of manufacture One copy of 90 copy and negative 
charge controlling agent (dialkyl-salicylic-acid system chromium complex), and low molecular 
weight polypropylene It is made to be the same as that of Example 5 using the three-copy 
above-mentioned material. The magnetic toner of 8.5 micrometers (4% of content of a magnetic 
toner particle with a particle diameter of not less than 1 2.5 micrometers) of weight average 
particle sizes (D^) was obtained. 

[0252]One copy of hydrophobic colloidal silica pulverized coal processed by silicone oil after 
processing by hexamethyldisilazane was mixed with 100 copies of obtained magnetic toner with 
the Henschel mixer, and the magnetic developer was prepared. 

[0253]This magnetic developer was supplied to the device unit (toner cartridge) of the modified 
machine converted so that the length of A4 copy paper might **** laser beam printer LBP-811 
and it might become a part for 16-sheet/, and the image output test was done like Example 5. A 
result is shown in Table 5. 

[0254]Except for using the magnetic oxide of iron of the example 3 of comparative example 3 
comparison manufacture, the magnetic toner of 6.9 micrometers (0.3% of content of a magnetic 
toner particle with a particle diameter of not less than 1 2.7 micrometers) of weight average 
particle sizes was obtained like Example 5. The image output test was done like Example 5 using 
the magnetic developer which prepared and prepared the magnetic developer like Example 5 
using the obtained magnetic toner. A result is shown in Table 5. 

[0255]Except for using the magnetic oxide of iron of the example 4 of comparative example 4 
comparison manufacture, the magnetic toner of 8.8 micrometers (5.1% of content of a magnetic 
toner particle with a particle diameter of not less than 12.7 micrometers) of weight average 
particle sizes was obtained like Example 8. The image output test was done like Example 8 using 
the magnetic developer which prepared and prepared the magnetic developer like Example 8 
using the obtained magnetic toner. A result is shown in Table 5. 

[0256]The magnetic oxide of iron of the example 5 of comparative example 5 manufacture was 
used, the magnetic toner which has 14.1 micrometers (59% of content of a magnetic toner 
particle with a particle diameter of not less than 12.7 micrometers) of weight average particle 
sizes like Example 1 was obtained, the magnetic developer was prepared like Example 5, and the 
image output test was done like Example 5. A result is shown in Table 5. 
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[0257]As compared with the magnetic developer of Example 5, dot reproducibility was inferior 



and TOBICHIRI of the toner was also seen. 

[0258] 

[Table 5] 
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Hereafter, the synthetic examples 1-4 are synthetic examples of the binding resin used for 
Examples 9-12. 
[0259](Synthetic example 1) 

- Styrene monomer 76 copy and acrylic acid n-butyl 14 copy and maleic acid monobutyl It was 
dropped into 200 copies of cumenes made to warm to flowing-back temperature, having applied 
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8 copies of ten-copy and di-tert-butyl peroxide above-mentioned each ingredient for 4 hours. 
Furthermore, solution polymerization was completed under cumene flowing back (146-156 **), 
and the cumene was removed. The molecular weight in which the main peak of GPC is located 
was 5,000, and Tg of obtained copolymer (I) was 60 **. 

[0260]These 30 copies of copolymers were dissolved in the following monomeric mixture, and it 
was considered as the mixed solution. 

- Styrene monomer 43 copy and acrylic acid n-butyl 1 5 copy and n-butyl methacrylate Nine 
copy and maleic acid monobutyl Three copy and divinylbenzene 0.35 copy and benzoyl peroxide 
To the 1.5-copy above-mentioned mixed solution, 0.1 copy of polyvinyl alcohol partial 
saponification thing. 1 70 copies of dissolved water was added and it was considered as 
suspension dispersion liquid. The above-mentioned suspension dispersion liquid were added to 
the reactor which put in and carried out the nitrogen purge of 15 copies of water, and the 
suspension polymerization reaction was carried out with the reaction temperature of 70-95 ** 
for 6 hours. The ** exception carried out after ending reaction, it dried and dried, and the 
constituent of a styrene acrylic acid n-butyl copolymer and a styrene acrylic acid n-butyl- 
methacrylic acid n-butyHmaleic acid monobutyl copolymer was obtained. 

[0261]THF insoluble matter and THF extractives are mixing this constituent uniformly. 

And the styrene acrylic acid n-butyl copolymer and the styrene acrylic acid n-butyl-methacrylic 

acid n-butyl-maleic acid monobutyl copolymer were being mixed uniformly. 

The number of the THF insoluble matter (it measures with 24 mesh passes and the granular 

material of 60-mesh one) of the obtained resin composition (A) was 45. When the molecular 

weight distribution of THF extractives was measured, in the chart of GPC, it had a peak in about 

05500 position, and had a shoulder in about 34,000 position, Tg of resin was 59 **, and acid 

value was 1 8.6. 

[0262]In this invention, the glass transition point Tg of resin and a toner was measured according 
to the ASTM D3418-82 method using a differential-thermal-analysis measuring device (DSC 
measurement device) and DSC-7 (made by PerkinElmer, Inc.). 

[0263] A test portion carries out weighing of the 10 mg 5-20-mg precisely preferably. 
[0264]This is put in aluminum bread, and after carrying out temperature up to 200 ** once and 
quenching, using empty aluminum bread as a reference, it measures under ordinary temperature 
normal relative humidity by the heating rate of 10 ** / min between 30 ** - 200 ** of 
measurement temperature requirements. 

[0265]By this temperature rise process, the endothermic peak of the main peak in the range of 
40-100 ** temperature is obtained. 

[0266]It was considered as the intersection of the line of the halfway point of the baseline after 
coming out before the endothermic peak at this time comes out, and a differential thermal curve. 

[0267]The acid value of resin was measured by the following method according to JIS K-0070. 
[0268]Weighing of the samples 2-1 Og is carried out to a 200-300-ml Erienmeyer flask, and, in 
addition, about 50 ml of mixed solvents of ethanohbenzene =1:2 dissolve resin. As long as it 
seems that solubility is bad, a small amount of acetone may be added. It titrated using the phenol 
FUTAREN indicator with N / 10 potassium hydrates by which standardization was carried out 
beforehand - an alcohol solution, and acid value was calculated in the following formula from the 
amount of consumption of alcoholic potassium liquid. 
[0269] 

Acid value = KOH(ml number) xNx56.1 / sample weight (however, N factor of N/10 KOH) 

(Synthetic example 2) 

- Styrene monomer 87 copy and acrylic acid n-butyl 13 copy and di-tert-butyl peroxide It was 
dropped into 200 copies of xylene made to warm to flowing-back temperature, having applied 
six-copy above-mentioned each ingredient for 4 hours. Furthermore, solution polymerization was 
completed under xylene flowing back (138-144 **), and xylene was removed. The molecular 
weight in which the main peak of GPC is located was 8,700, and Tg of obtained copolymer (II) 
was 61 **. 

[0270]These 30 copies of copolymers were dissolved in the following monomeric mixture, and it 
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was considered as the mixed solution. 

- styrene monomer 35 copy and 2-ethylhexyl acrylate . Ten copy and n-butyl metliacrylate 15 
copy and maieic acid monobutyl Ten copy and divinylbenzene 0.4 copy and benzoyl peroxide 1 70 
copies of water which dissolved 0.1 copy of polyvinyl alcohol partial saponification thing in the 

1 .7-copy above-mentioned mixed solution was added, and it was considered as suspension 

dispersion liquid. . , 

[0271]The above-mentioned dispersion liquid were added to the reactor which put in and earned 
out the nitrogen purge of 1 5 copies of water, and it was made to react to it with the reaction 
temperature of 70-95 ** for 6 hours. It dried and dried and the ** exception after ending 
reaction obtained the resin composition (B). The number of the THF insoluble matter of the 
obtained resin composition was 55. When the molecular weight distribution of THF extractives 
was measured, in the chart of GPC. it had a peak in about 09000 position, and had a shoulder in 
about 36.000 position, Tg of resin was 55.5 **, and acid value was 30.0. 
[0272](Synthetic example 3) 

- Styrene monomer 100 copy and di-tert-butyl peroxide 150 copies of cumenes were put into a 
1 2-copy reactor, and temperature up was carried out to flowing-back temperature. The above 
mentioned mixture was dropped over 4 hours under cumene flowing back. And the polymerization 
was completed under cumene flowing back (146-156 **). and the cumene was removed. 
Obtained polystyrene (III) had a main peak in the molecular weight 4.000. and Tg was 67 **. 40 
copies of above-mentioned polystyrene was dissolved in the following monomeric mixture, and it 
was considered as the mixture. 

- Styrene monomer 35 copy and acrylic acid n-butyl Ten copy and n-butyl methacrylate Ten 
copy and methyl methacrylate Five copy and divinylbenzene 0.4 copy and benzoyl peroxide Into 
the 1.3-copy above-mentioned mixture. 0.1 copy of polyvinyl alcohol partial saponification thing. 
170 copies of dissolved water was added and it was considered as suspension dispersion liquid. 
The above-mentioned dispersion liquid were added to the reactor which put in and carried out 
the nitrogen purge of 1 5 copies of water, and it was made to react to it with the reaction 
temperature of 70-95 ** for 6 hours. It dried and dried and after ending reaction and a ** 
exception obtained the constituent of polystyrene and a styrene acrylic acid n-butyl-methacrylic 
acid n-butyl-methyl methacrylate copolymer. 

[0273]The number of the THF insoluble matter of the obtained resin composition (0) was 60. 
When the molecular weight distribution of THF extractives was measured, in the GPC chart, it 
had a peak in about 04500 position, and had a shoulder in about 38.000 position. Tg of resin was 

56 **, and acid value was 0.6. . 
[0274](Synthetic example 4) Except polymerizing by dissolving 30 copies of copolymer (III)s in 
the following monomeric mixture in the synthetic example 3, it carried out similarly and the 
copolymer composition thing was obtained. 

- Styrene monomer 48 copy and acrylic acid n-butyl Ten copy and n-butyl methacrylate 12 copy 
and divinylbenzene 0.6 copy and benzoyl peroxide The number of the THF insoluble matter of the 
polymer composition (D) obtained 1.5 copies was 60. When the molecular weight distribution of 
THF extractives was measured, in the GPC chart, it had a peak in the molecular weight about 
05400 position, and had a shoulder in about 37.000 position, and the acid value of Tg of resin was 
1 .2 at 65 **. 

[0275](Example 1 of comparison composition) 200 copies of cumenes are put into a reactor, and 
temperature up is carried out to flowing-back temperature. The following mixture was dropped 
over 4 hours under cumene flowing back. 

- Styrene monomer 75 copy and n-butyl methacrylate 25 copy and di-tert-butyl peroxide Six 
copies of polymerizations were further completed under cumene flowing back (146-156 **). and 
the cumene was removed. Obtained styrene acrylic acid n-butyl copolymer (IV) had a main peak 
in the position of the molecular weight 6.300. and Tg was 55 **. 

[0276]30 copies of above-mentioned copolymers were dissolved in the following monomeric 
mixture, and it was considered as the mixture. 

- Styrene monomer 55 copy and 2-ethylhexyl acrylate 15 copy and divinylbenzene 0.1 copy and 
benzoyl peroxide 170 copies of water which dissolved 0.1 copy of polyvinyl alcohol partial 
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saponification thing in the 1 .7-copy above-mentioned mixed solution was added, and it was 
considered as suspension dispersion liquid. The above-mentioned suspension dispersion liquid 
were added to the reactor which put in and carried out the nitrogen purge of 1 5 copies of water, 
and it was made to react to it with the reaction temperature of 70-95 ** for 6 hours. It dried and 
dried and after ending reaction and a ** exception obtained the constituent (E) of the styrene 
acrylic acid 2-ethyl ********-** lane acid monobutyl copolymer. 1 5 copies and Tg were 60 **, 
the molecular weight distribution of the obtained resin had [ about 32,000 ] a shoulder for the 
peak in the position of 06500. and the THF insoluble matter was [ acid value ] 0.3. 
[0277]Examples 9-1 2 are examples concerning this invention 3. 

[0278]Resin composition (A) of example 9 and the synthetic example 1 Magnetic oxide of iron of 
100 copy and the example 1 of manufacture 100 copy and negative charge controlling agent 
(monoazo color system chromium complex) One copy and low molecular weight polypropylene It 
is made to be the same as that of Example 1 using the three-copy above-mentioned material. 
The negative triboelectric charging magnetic toner of 6.8 micrometers (0.2% of content of a 
magnetic toner particle with a particle diameter of 12.7 micrometers) of weight average particle 
sizes i.D.) was obtained. 

[0279]1.2 copies of hydrophobic silica pulverized coal processed by silicone oil after carrying out 
hexamethyldisilazane treatment were mixed with 1 00 copies of this magnetic toner with the 
Henschel mixer, and the magnetic developer was prepared. 

[0280]Several multi-sheet image output test up to 6000 sheets was done like Example 1 using 
this magnetic developer. A result is shown in Table 7. . t ui e 

[0281 ]It blended as combination of the material of ten to example 1 2 t oner was shown in Table 6. 
and also the toner was manufactured like Example 1. respectively, and it evaluated like Example 
1. A result is shown in Table 7. 

[02823The toner shown above did not have weld with a device wall in the grinding process at the 
time of manufacture, either, and was good grindability. (However, it was satisfactory, especially 
although the time which grinding takes with the toner of Example 1 1 since the diameter of a 
crushed grain is minute was the longest and dirt was faintly seen by the grinder collision plate) A 
picture characteristic, fixability. offset-proof nature, and blocking resistance showed the very 
good result as they were shown in Table 7. 
[0283] 
[Table 6] 
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The magnetic oxide of iron of the example 1 of comparative example 6 comparison manufacture 
and the resin composition E of the example 1 of comparison composition were used, and also the 
toner was manufactured like Example 1, and the same evaluation as Example 1 was performed. In 
the grinding process at the time of toner production, the throughput per time was falling about 
20% as compared with Example 9, and when it investigated the collision plate of the grinder, the 
toner composition was welding it a little. Compared with the example, it was inferior and was an 
insufficient result as the result of other evaluations was also shown in Table 7. 
[0284] 
[Table 7] 
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The physical properties of the toner of Examples 9-12 and the comparative example 6 are shown 
in the following table 8. 
[0285] 
[Table 8] 
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Examples 13-16 are examples concerning this invention 4. 

r0286l Example 13 and styrene 2-ethylhexyl acrylate 100 copies Maleic acid n-butyl half ester 
copolymer (the copolymerization weight ratio 7.5:1.5:1. Mw300,000) 

- Magnetic oxide of iron of the example 1 of manufacture One copy of ICQ copy and negative 
charge controlling agent (dialkyl-salicylic-acid system chromium complex), and low molecular 
weight polypropylene It is made to be the same as that of Example 1 using the four-copy above- 
mentioned material. The negative triboelectric charging magnetic toner of 7.0 micrometers (5% of 
content of a magnetic toner particle with a particle diameter of 12.7 micrometers) of weight 
average particle sizes (D^) was obtained. 

[0287] 1.2 copies of hydrophobic silica pulverized coal processed by silicone oil after carrying out 
hexamethyldisilazane treatment were mixed with 100 copies of this magnetic toner with the 
Henschel mixer, and the magnetic developer was prepared. 

[0288]The transfer device like drawing 9 was built into the device unit portion (toner cartridge) 
of laser beam printer LBP-8II (made by Canon, Inc.) of marketing of the obtained developer, and 
as shown in drawing 1 1. it converted. As conditions for the transfer roller 16. it was considered 
as the surface rubber hardness of 27 degrees of a transfer roller, transfer current ImicroA. and 
the contact pressure 50 [g/ cm]. 

[0289] Revolving speed of the outer diameter of the photoconductive drum 3 which is process 
speed is set to sec in 100 mm /, Primary charging is -700V and a gap (300 micrometers) is set 
as non-contact for the developer layer on a photoconductive drum and a developing sleeve 
(magnet intension 15). Impressing AC bias (f= 1.800 Hz. Vpp=1.600V) and DC bias (Vp(>=-500V) 
to a developing sleeve, was set to -170V and image output was performed. The result of 
image output having been carried out and having evaluated the toner fixed image by which heat 
pressing roller fixing was carried out is shown in Table 9. 

[0290]The magnetic toner of 13 micrometers (40% of content of a magnetic toner particle with a 
particle diameter of not less than 12.7 micrometers) of weight average particle sizes was 
obtained like Example 1 except using the magnetic oxide of iron of the example 2 of example 14 
manufacture. 

[0291 ]0.8 copy of hydrophobic colloidal silica processed by silicone oil was mixed with 100 copies 
of obtained magnetic toner with the Henschel mixer, and the magnetic developer was prepared. 
The image output test was done like Example 13 except setting process speed to sec in 250 
mm /using the prepared magnetic developer. A result is shown in Table 9. 
[0292]The image output test was done like Example 13 except having set example 1 5 transfer 
condition to 20 [g/cm]. A result is shown in Table 9. 

[0293]The magnetic toner of 4 micrometers (0% of content of a magnetic toner particle with a 
particle diameter of not less than 12.7 micrometers) of weight average particle sizes (D^) was 
obtained like Example 1 except making the magnetic oxide of iron of the example 3 of example 
1 6 manufacture into 80 copies. 

[0294] 1.8 copies of hydrophobic colloidal silica processed by silicone oil was mixed with 100 
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copies of obtained magnetic toner witii the Henschel mixer, and the magnetic developer was 

prepared. . . . 

[0295]The image output test was done like Example 1 3 except settmg process speed to sec in 

36 mm /using this magnetic developer. A result is shown in Table 9. 

[0296]Except for using the magnetic oxide of iron of the example 1 of comparative example 7 
comparison manufacture, the magnetic toner of 1 0 micrometers (27% of content of a magnetic 
toner particle with a particle diameter of not less than 1 2.7 micrometers) of weight average 
particle sizes was obtained like Example 1. The image output test was done like Example 13 
using the magnetic developer which prepared and prepared the magnetic developer like Example 

1 3 using the obtained magnetic toner. A result is shown in Table 9. 

[0297]Except for using the magnetic oxide of iron of the example 2 of comparative example 8 
comparison manufacture, the magnetic toner of 7 micrometers (0.3% of content of a magnetic 
toner particle with a particle diameter of not less than 1 2.7 micrometers) of weight average 
particle sizes was obtained like Example 1 . The image output test was done like Example 1 4 
using the magnetic developer which prepared and prepared the magnetic developer like Example 

14 using the obtained magnetic toner. A result is shown in Table 9. 

[0298]The magnetic oxide of iron of the example 1 of comparative example 9 manufacture was 
used the magnetic toner which has 1 4 micrometers (60% of content of a magnetic toner particle 
with a particle diameter of not less than 1 2.7 micrometers) of weight average particle sizes like 
Example 1 was obtained, the magnetic developer was prepared like Example 13. and the image 
output test was done like Example 13. A result is shown in Table 9. 

[0299]As compared with the magnetic developer of Example 1 3, dot reproducibility was inferior 

and TOBICHIRI of the toner was also seen. 

[0300] 
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(1) image concentration: — usual 3,000 sheets of regular paper (75 g/m^) copy for LBP - the 
image concentration maintenance at the time of paper estimated. 

O^Good) More than :1.35** (good) : — or less [ 1.0 - 1 .34x(improper): ] 1.0 (2) transfer-state: - 
usual 3.000 sheets of regular paper (75 g/m^) copy for LBP — the pasteboard of 120g[/m ] ^ 
severe as a transfer condition was ♦***(ed) after paper, and the transfer omission state 
estimated. 
[0302] 

O : fitness (refer to drawing 8 a) 

**: Practical-use good x: Defect (refer to drawing 8 b) 

(3) paper carrying state: ~ the thin paper of 50 g/m^ ~ a 1 .000-sheet copy ~ paper was 
carried out and the generation state of unjust conveyances, such as bias, was evaluated. 
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[0303] 

O : — 1 time less than/1,000 sheet **:2 to 4 times [/1.000 sheets ] x:5 times more than/1. 000- 
sheet (4) imaging quality; — usual 3,000 sheets of regular paper (75 g/m^) copy for LBP — 
viewing estimated spilling of the toner of a picture, a husky part, etc. at the time of paper. 
[0304] 

O ifitness **:practical use good x:practical use improper (5) fogging: — the bottom of low- 
humidity/temperature environment (10 **. 15%RH) — 3.000 sheets of regular paper (75g[/m ] ) 
copy for LBP — fogging at the time of paper was measured and evaluated. 
[0305] 

O (Good) :2.0%or less ** (good) More than :2.0-5.0%x(improper):5.0% [0306] 

[Effect of the Invention]In this invention, it is 13.5 micrometers or less of weight average particle 
sizes, and the content of a magnetic toner particle with a particle diameter of not less than 12.7 
micrometers uses the magnetic oxide of iron which has the feature in distribution of a silicon 
element as a magnetic body of magnetic toner with many 50 or less % of the weight of magnetic 
toner particles with fine particle diameter. 

Therefore, the environmental stability and the developing characteristic of magnetic toner can be 
raised. 



[Translation done.] 



JP.06-194869,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrayyLng 1]It is a figure showing the dissolution curve of a magnetic oxide of iron. 

[Drawin^^^^^^^^ is a mimetic diagram of magnetic-oxide-of-iron particles for explaining distribution 

of a silicon compound. 

[Drawing 3] It is a schematic diagram about one example of the image forming device (elastic 
blade possession) used for this invention. 

[Drawing 4] It is a rough explanatory view showing one example of the image forming device 
(elastic blade possession) used for this invention. 

[Prawing 5]It is a rough explanatory view showing one example of the device unit used for this 

invention. . . 

[Drayying 6llt is a block diagram showing one example of the facsimile machine of this invention. 
fP rawing 7] It is an explanatory view of the checkered pattern for examining the developing 
characteristic of magnetic toner. 

[ Drawing 8 ]It is a figure showing the toner image after transfer typically. 
[ Drawing 9 ] It is an explanatory view of a roller type transfer device. 
[Drawing 10]It is an explanatory view of a belt type transfer device. 

[Drayying 1 1]It is a rough explanatory view showing other examples of the device unit used for 

this invention. 
[Description of Notations] 

1 Developer 

2 Developer container 

3 Latent image support 

4 Transfer means 

5 A laser beam or analog light 

6 Developing sleeve 

7 Heat pressing fixing means 

8 Cleaning blade 

9 Elastic blade 

1 1 Electrifying device 

12 Bias applying means 

1 3 Magnetic developer 

14 Cleaning means 

15 Magnetic field generating means 
19 IRESU exposure 

[Translation done.] 
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[Drawing 2] 
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[Drawing 6] 
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[Drawing 10] 
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